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(57) ABSTRACT

A stand of a front loader includes: a main body that 1s
disposed on a boom and swings between a supporting
position in which the main body supports a front loader and
a storage position in which the main body 1s stored; a
grounding-member swing shaft that 1s disposed on the main
body and engages with the boom to hold the main body in
the storage position; a swinging member swingably dis-
posed on the boom; and an engagement lever disposed on
the swinging member, wherein the main body has a guiding
hole that guides the engagement lever to regulate a swinging
range of the main body.

8 Claims, 44 Drawing Sheets
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STAND OF FRONT LOADER, FRONT
LOADER, AND WORK VEHICLE WITH
SUPPORTING-TIME GUIDING HOLE

BACKGROUND
Technical Field

The present invention relates to technology of a stand of
a front loader that 1s mounted on a work vehicle such as a
tractor, a front loader, and a work vehicle.

Description of Related Art

Conventionally, technology relating to a stand of a front
loader that 1s mounted on a work vehicle such as a tractor 1s
well known. This technology i1s taught 1, for example,
patent literature 1.

Patent literature 1 teaches a stand for causing a front
loader to stand independently when removed from a work
vehicle. This stand 1s connected to a boom 1n a swingable
manner and can be switched between a supporting attitude
of being able to support the boom and a storage attitude of
being stored in the boom.

However, to hold the stand taught 1n patent literature 1 in
the supporting attitude or the storage attitude, the stand must
be fixed 1n each attitude using a fixing pin. That 1s, when
switching the attitude of the stand, a worker must pull out
and 1nsert the fixing pin. In this manner, the stand taught 1n
patent literature 1 has room for improvement in that work of
switching the attitudes 1s cumbersome, preventing the stand
from being easily used.

CITATION LIST
Patent Literature

[Patent Literature 1] JP 2000-110190 A

SUMMARY

One or more embodiments of the present mvention pro-
vide a stand of a front loader, a front loader, and a work
vehicle that can be easily used.

Next, embodiments of the present invention are described.

That 1s, 1n one or more embodiments, equipped are a
main-body portion that 1s provided on a boom and can swing
between a supporting position of being able to support a
front loader and a storage position of being stored, a
storage-position holding portion that 1s provided on the
main-body portion and can hold the main-body portion in
the storage position by engaging with the boom, a swinging,
portion that 1s provided 1n a swingable manner on the boom,
a guided portion that 1s provided on the swinging portion,
and a guiding portion that 1s provided on the main-body
portion and regulates a swinging range of the main-body
portion by guiding the guided portion.

In one or more embodiments, the swinging portion can
change a length thereof from a swing center thereof relative
to the boom to the guided portion.

In one or more embodiments, further equipped 1s a
supporting-position holding portion that 1s provided on the
main-body portion and can hold the main-body portion in
the supporting position by engaging with the guided portion
when the main-body portion swings to the supporting posi-
tion.
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In one or more embodiments, the guided portion can
move 1n an engaging direction ol engaging with the sup-
porting-position holding portion and a releasing direction of
releasing the engagement with the supporting-position hold-
ing portion, and further equipped 1s a biasing member that
biases the guided portion 1n the engaging direction.

In one or more embodiments, the supporting-position
holding portion 1s formed as a long hole extending along a
line that does not pass through a swing center of the
main-body portion when viewed from a swing-shait direc-
tion of the main-body portion.

In one or more embodiments, the guiding portion 1s
equipped with a supporting-time guiding portion that 1s a
portion that guides the guided portion when the main-body
portion swings to the supporting position and extends along
the line that does not pass through the swing center of the
main-body portion when viewed from the swing-shaft direc-
tion of the main-body portion.

In one or more embodiments, the stand of a front loader
1s provided as at least a pair of left and right stands, and the
supporting-position holding portions of the pair of left and
right stands are respectively formed on side surfaces of the
main-body portion that are in the same direction.

In one or more embodiments, further equipped i1s a
grounding portion that 1s provided on the main-body portion
and contacts the ground when supporting the front loader,
wherein the storage-position holding portion connects the
grounding portion to the main-body portion in a swingable
manner, 1s provided on the main-body portion 1n a slidable
manner, and, by shiding, can switch between a state of
engaging with the boom and a state where the engagement
with the boom 1s released.

In one or more embodiments, equipped 1s the stand of a
front loader of any one of claims 1 to 8.

In one or more embodiments, equipped is the front loader
of claim 9.

One or more embodiments of the present invention
exhibit the following eflects.

In one or more embodiments, the stand can be easily used.

In one or more embodiments, an attitude of the main-body
portion can be adjusted according to a shape of the front
loader, an attachment of the front loader, and the like.

In one or more embodiments, because the main-body
portion can be held 1n the supporting position as well, the
front loader can be stably supported.

In one or more embodiments, the main-body portion can
be easily held 1 the supporting position. That 1s, the guided
portion can be easily engaged with the supporting-position
holding portion by a biasing force of the biasing member.
Moreover, the engagement of the guided portion can be
casily released by moving the guided portion in the releasing
direction against the biasing force of the biasing member.

In one or more embodiments, up-and-down movement
(change 1n attitude) when detaching and attaching the front
loader can be permitted, enabling the front loader to be
detached and attached easily.

In one or more embodiments, up-and-down movement
(change 1n attitude) of the front loader when holding the
main-body portion in the supporting position can be more
readily permitted, enabling the front loader to be detached
and attached easily.

In one or more embodiments, a state of the pair of stands
(specifically, whether the main-body portion is held 1n the
supporting position) can be confirmed at once by viewing
the pair of stands from the same direction (one side) relative
to the front loader, enabling confirmation work to be easily
performed.




US 10,519,623 B2

3

In one or more embodiments, the stand can be easily used.
That 1s, the main-body portion can be held 1n the storage
position and this holding can be released by a simple
operation (sliding the storage-position holding portion).
Moreover, a configuration can be simplified by (also) using
the storage-position holding portion that holds the main-
body portion 1n the storage position as a swing-shait portion
of the grounding portion.

In one or more embodiments, t
In one or more embodiments, t

he stand can be easily used.
ne stand can be easily used.

-

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a side view 1illustrating an overall configuration
of a tractor mounted with a front loader of one or more
embodiments of the present invention.

FIG. 2 1s a side view of the front loader, which 1s installed
on a body frame and the like, according to one or more
embodiments.

FIG. 3 1s a right side view of an upper portion of a main
frame according to one or more embodiments.

FI1G. 4 1s a front view of a roller nstallation portion of the
main frame according to one or more embodiments.

FIG. 5 1s an upper-lett perspective view of a subirame unit
according to one or more embodiments.

FIG. 6 1s an upper-left perspective view of the subirame
unit omitting illustration of a portion according to one or
more embodiments.

FIG. 7 1s an upper-leit perspective view of a principal
portion of the subirame unit according to one or more
embodiments.

FIG. 8 1s an upper-right perspective view of the principal
portion of the subframe unit according to one or more
embodiments.

FIG. 9 1s an enlarged left side view of a right subirame
according to one or more embodiments.

FIG. 10 1s a left side view illustrating an attachment/
detachment structure of the main frame and the subirame
unit according to one or more embodiments.

FIG. 11 1s a left side view illustrating a portion of the
subframe unit 1n a state of being held by the main frame
according to one or more embodiments.

FIG. 12 1s a left-side-view cross section 1illustrating the
portion of the subirame unit 1n the state of being held by the
main frame according to one or more embodiments.

FIG. 13 1s a plan-view cross section 1llustrating an opera-
tion mechanism according to one or more embodiments.

FIG. 14 1s a plan-view cross section illustrating the
operation mechanism 1n a state where an operation lever 1s
pulled out according to one or more embodiments.

FIG. 15 1s a left-side-view cross section 1illustrating the
portion of the subiframe unit 1n a state where the operation
lever 1s operated according to one or more embodiments.

FIG. 16 1s a left side view illustrating the portion of the
subirame unit being removed from the main frame accord-
ing to one or more embodiments.

FIG. 17 1s a right side view 1llustrating a state where a
subirame first lower surface abuts a roller in mounting the
subirame unit on the main frame according to one or more
embodiments.

FIG. 18 1s a right side view 1llustrating a state where a
subirame second lower surface abuts the roller in mounting
the subiframe unit on the main frame according to one or
more embodiments.
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FIG. 19 1s a nght side view illustrating a state where a
subirame third lower surface abuts the roller in mounting the
subirame unit on the main frame according to one or more
embodiments.

FIG. 20 1s a night side view illustrating a state where a
main-frame-side pin abuts a subirame-side upper slideway
and a subirame-side pin abuts a main-frame-side lower
slideway 1in mounting the subirame unit on the main frame
according to one or more embodiments.

FIG. 21 1s a right side view illustrating a state where the
subirame unit 1s mounted on the main frame according to
one or more embodiments.

FIG. 22 1s a left side view 1llustrating the portion of the
subiframe unit 1n a state where a thumb 1s returned to an
engaging position according to one or more embodiments.

FIG. 23 15 a left side view illustrating a portion of the main
frame and the subiframe unit 1n the state where the thumb 1s
returned to the engaging position according to one or more
embodiments.

FIG. 24 15 a right side view illustrating a state where the
subirame third lower surface abuts the roller in mounting a
subirame unit 1n a backwardly inclined state on the main
frame according to one or more embodiments.

FIG. 25 15 a right side view illustrating a state where the
subirame-side pin abuts the main-frame-side lower slideway
in mounting the subirame unit i the backwardly inclined
state on the main frame according to one or more embodi-
ments.

FIG. 26 1s a right side view illustrating a state where the
main-frame-side pin abuts the subiframe-side lower slideway
in mounting the subiframe unit in the backwardly inclined
state on the main frame according to one or more embodi-
ments.

FIG. 27 1s a right side view illustrating a state where the
subirame third lower surface abuts the roller in mounting a
subirame unit 1 a frontwardly inclined state on the main
frame according to one or more embodiments.

FIG. 28 15 a right side view illustrating a state where the
subirame-side pin abuts the main-frame-side upper slideway
in mounting the subirame unit 1n the frontwardly inclined
state on the main frame according to one or more embodi-
ments.

FIG. 29 1s a night side view illustrating a state 1mmedi-
ately belfore the subirame unit 1s mounted on the main frame
in mounting the subirame unit 1n the frontwardly inclined
state on the main frame according to one or more embodi-
ments.

FIG. 30 1s a left-back perspective view 1illustrating the
front loader equipped with a stand according to one or more
embodiments.

FIG. 31 1s a night-back perspective view ol one or more
embodiments.

FIG. 32 1s a night-back perspective view illustrating the
stand according to one or more embodiments.

FIG. 33 1s a side view 1llustrating the stand according to
one or more embodiments.

FIG. 34 15 a side-view cross section 1llustrating the stand
according to one or more embodiments.

FIG. 35 1s a view at A-A 1 FIG. 33.

FIG. 36A 1s a side view illustrating a front end portion of
the stand according to one or more embodiments.

FIG. 36B 1s a side-view cross section of one or more
embodiments.

FIG. 37 1s a partial cross section of the front end portion
of the stand 1n FIG. 35.

FIG. 38 1s a side-view cross section illustrating a back end
portion of the stand according to one or more embodiments.



US 10,519,623 B2

S

FIG. 39 1s a partial cross section of the back end portion
of the stand 1n FIG. 35.

FIG. 40 1s a side-view cross section illustrating a state
where a grounding portion 1s slid according to one or more
embodiments.

FIG. 41 1s a side view illustrating swinging a main-body
portion downward according to one or more embodiments.

FIG. 42 1s a diagram 1illustrating an engagement lever
moving 1n a guiding portion according to one or more
embodiments.

FIG. 43 1s a diagram illustrating the engagement lever
engaging with a holding portion according to one or more
embodiments.

FIG. 44 1s a side view illustrating swinging of an inde-
pendent front loader being permitted according to one or
more embodiments.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following description, the directions indicated by
the arrows U, D, F, B, L, and R in the diagrams are
respectively defined as up, down, front, back, left, and right.

First, an overall configuration of a vehicle body 1 of a
tractor provided with a front loader 20 of one or more
embodiments of the present invention 1s described using
FIGS. 1 and 2.

The tractor 1s principally equipped with a body frame 2,
an engine 3, a transmission case 4, a front wheel 5, a back
wheel 6, a bonnet 7, an SCR unit 8, a mufller 9, a cabin 10,
a steering wheel 11, and the front loader 20.

The body frame 2 1s a frame-shaped member formed by
appropriately combining a plurality of plates. The body
frame 2 1s formed 1n a substantially rectangular shape 1n a
plan view. The body frame 2 1s disposed in a front portion
of the vehicle body 1, with a longitudinal direction thereof
in a front-back direction. The engine 3 1s fixed to a back
portion of the body frame 2. The transmission case 4 1s fixed
to a back portion of the engine 3. A front portion of the body
frame 2 1s supported by a pair of left and right front wheels
5 via a front axle mechanism (not illustrated). A back portion
of the transmission case 4 1s supported by a pair of left and
right back wheels 6 via a rear axle mechanism (not 1llus-
trated). The engine 3 1s covered by the bonnet 7.

The SCR (selective catalytic reduction) unit 8, which 1s
for purifying exhaust gas of the engine 3, 1s disposed to the
right of the bonnet 7. The mufller 9, which exhausts the
exhaust gas of the engine 3, 1s disposed above the SCR unit
8. The SCR unit 8 and the muiller 9 are fixed to the
transmission case 4.

Power of the engine 3 1s made transmittable to the front
wheels 5 via the front axle mechanism and the back wheels
6 via the rear axle mechanism upon passing through a
transmission (not illustrated) stored 1n the transmission case
4. The front wheels 5 and the back wheels 6 are rotationally
driven by the power of the engine 3, enabling the tractor to
travel.

The cabin 10 1s provided behind the engine 3. An occu-
pant space occupied by a driver 1s formed inside the cabin
10. The steering wheel 11, which 1s for adjusting a steering
angle of the front wheels 5; various controls (not illustrated);
a seat for the driver to sit on (not i1llustrated); and the like are
disposed 1n this occupant space.

The front loader 20 1s mounted on the front portion of the
vehicle body 1. The front loader 20 1s principally equipped
with a pair of left and right main frames 100, a pair of left
and right subirame units 300, a pair of left and right booms

300, a bucket 400, and a stand 200.
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The main frames 100 are respectively fixed to the left and
right of the vehicle body 1 (the body frame 2 and the
transmission case 4). The subirame units 500 are detachably
supported by an upper portion of each main frame 100. The
booms 300 are rotatably supported by each subirame umit
500. The booms 300 are disposed so as to extend frontward
and downward from the upper portions of the main frames
100. The bucket 400 1s rotatably connected to a front end
portion of the booms 300. The booms 300 can be rotated
relative to the subiframe units 300 by expanding and con-
tracting a boom cylinder 300a. The bucket 400 can be
rotated relative to the booms 300 by expanding and con-
tracting a bucket cylinder 400q. In this manner, work such
as moving dirt and sand can be performed by appropriately
rotating the booms 300 and the bucket 400. Moreover, by
using the stand 200, the front loader 20 can be made to stand
independently upon being removed from the vehicle body 1.

Next, a detailed configuration of the main frame 100 1s
described using FIGS. 2 to 4 and 10.

The main frame 100, illustrated 1n FIG. 2, supports the
subirame unit 500 that supports the boom 300. In other
words, the main frame 100 supports the boom 300 via the
subiframe unit 500. The main frame 100 1s principally
equipped with a fixed frame 110, a connecting frame 120,
and a supporting frame 130.

The fixed frame 110, illustrated in FIG. 2, 1s a portion that
1s fixed to the vehicle body 1. The fixed frame 110 1s formed
in a plate shape whose plate surface faces a left-right
direction. The fixed frame 110 1s fixed to the body frame 2
by a bolt or the like.

The connecting frame 120, illustrated 1n FIG. 2, connects
the fixed frame 110 and the supporting frame 130, which 1s
described below. The connecting frame 120 1s formed 1n a
substantially cylindrical shape whose axis 1s 1n the left-right
direction. One end portion (left end) of the connecting frame
120 is iserted into the fixed frame 110 and appropnately
fixed to the fixed frame 110 by welding.

The supporting frame 130, 1llustrated 1n FIGS. 2 and 3, 1s
a portion that supports the subirame unmt 500. The support-
ing frame 130 1s formed 1n a plate shape whose plate surface
faces the left-right direction. The supporting frame 130 is
disposed with a longitudinal direction thereof 1n an up-down
direction. The connecting frame 120 1s 1nserted into a lower
portion of the supporting frame 130, and the supporting
frame 130 and the connecting frame 120 are fixed by
welding. The supporting frame 130 1s formed with a main-
frame-side pin 131, a main-frame-side hook 132, a main-
frame-side lower slideway 133, a main-frame-side upper
slideway 134, and a roller 135.

Note that a pair of left and right supporting frames 130 1s
formed having left-right symmetry and 1s disposed in posi-
tions having left-right symmetry. FIGS. 3 and 4 illustrate the
left supporting frame 130 among the pair of left and right
supporting frames 130. Unless stated otherwise, described
below 1s the left supporting frame 130, description of the
right supporting frame 130 being omitted.

The main-frame-side pin 131, illustrated in FIGS. 3 and
10, 1s a portion that 1s held by the subirame unit 500, which
1s described below (more specifically, a subframe-side hook
522 of a gmide plate 520). The main-frame-side pin 131 1s
formed 1n an upper-iront end portion of the supporting frame
130 and 1n a cylindrical shape whose axis 1s 1n the left-right
direction. The main-frame-side pin 131 1s formed protruding
to the leit and right from the supporting frame 130.

The main-frame-side hook 132, illustrated 1n FIGS. 3 and
10, 1s a portion that holds the subframe unit 500 that 1s
described below (more specifically, a subframe-side pin 511
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of a subframe 510). The main-frame-side hook 132 1is
formed to be substantially U-shaped, opening to the front 1n
a side view (more specifically, frontward and downward),
and can support the subiframe-side pin 511, which 1s
described below, from below. The main-frame-side hook
132 is formed 1n an upper-back end portion of the supporting
frame 130 and above the main-frame-side pin 131.

The main-frame-side lower slideway 133, illustrated in
FIG. 3, 1s for guiding the subirame unit 300 that 1s described
below (more specifically, the subirame-side pin 511 of the
subirame 510) to an installation position when mounting the
subirame unit 500 on the main frame 100. The main-frame-
side lower slideway 133 1s formed 1n an upper end portion
of the supporting frame 130 and in a flat shape having a
surface facing substantially upward. More specifically, the
main-frame-side lower slideway 133 1s formed between the
main-frame-side pin 131 and the main-frame-side hook 132
and as a frontwardly descending incline whose height 1n the
up-down direction decreases in the course of heading front-
ward. The main-frame-side lower slideway 133 1s not
formed continuously to the main-frame-side pin 131, and a
concave portion 133a 1s formed between the main-frame-
side pin 131 and the main-frame-side lower slideway 133.
By forming the concave portion 133aq, deformation and
damage of the main-frame-side pmn 131 due to contact
impact or the like at attachment/detachment can be pre-
vented.

The main-frame-side upper slideway 134, illustrated in
FIG. 3, 1s for guiding the subirame unit 500 that 1s described
below (more specifically, the subirame-side pin 511 of the
subirame 510) to the installation position when mounting
the subiframe unit 500 on the main frame 100. The main-
frame-side upper shideway 134 1s formed in a flat shape
having a surface facing substantially downward so as to
oppose the main-frame-side lower slideway 133. More spe-
cifically, the main-frame-side upper slideway 134 1s formed
sO as to be continuous with an upper-front end portion of the
main-frame-side hook 132 and as a backwardly descending,
incline whose height 1n the up-down direction decreases 1n
the course of heading backward.

The roller 133, illustrated 1n FIGS. 3 and 4, 1s for guiding,
the subiframe unit 500 that 1s described below to a vicinity
of the installation position when mounting the subframe unit
500 on the main frame 100. The roller 135 1s rotatably
provided on an inner side of the supporting frame 130
(left-right central side of the vehicle body 1) with an axis
thereol 1n the left-nght direction. That 1s, at the left main
frame 100, 1t 1s provided to the right of the supporting frame
130, and at the right main frame 100, 1t 1s provided to the left
of the supporting frame 130. The roller 135 1s provided 1n a
front end portion of the supporting frame 130 and 1n front of
and below the main-frame-side pin 131. More specifically,
the roller 135 1s provided so as to be positioned below a line
connecting the main-frame-side pin 131 and the main-
frame-side hook 132 1n a side view. In this manner, the roller
135 1s disposed 1n front of and below the main-frame-side
pin 131, the main-frame-side hook 132, the main-frame-side
lower slideway 133, and the main-frame-side upper slide-
way 134. The roller 135 1s equipped with a roller central
portion 1354, a roller proximal portion 13556, and a roller
distal portion 135c.

The roller central portion 1334, 1llustrated in FIG. 4, 15 a
portion configuring a left-right central portion of the roller
135. The roller central portion 135a 1s formed 1n a cylin-
drical shape whose axis 1s in the left-right direction. The
roller central portion 135q 1s formed to have the same outer
diameter across the left-right direction.
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The roller proximal portion 1355, illustrated 1n FIG. 4, 1s
a portion configuring a proximal portion (left portion) of the
roller 135. The roller proximal portion 1355 1s formed to the
left of and adjacent to the roller central portion 135a. The
roller proximal portion 1355 1s formed 1n a truncated conical
shape whose outer diameter gradually increases in the
course of heading leftward.

The roller distal portion 135¢, illustrated 1n FIG. 4, 1s a
portion configuring a distal portion (right portion) of the
roller 135. The roller distal portion 135¢ 1s formed to the
right of and adjacent to the roller central portion 133a. The
roller proximal portion 1355 1s formed 1n a truncated conical
shape whose outer diameter gradually increases in the
course ol heading rightward.

In this manner, the roller 135 1s formed 1n an hourglass
shape whose central portion 1n a width direction (left-right
direction) of the vehicle body 1 has a small diameter.

Next, a detailed configuration of the subframe unit 500 1s
described using FIGS. 5 to 13. Note that the pair of left and
right subirame units 500 1s formed having left-right sym-
metry; FIGS. 5 to 13 and FIGS. 14 to 16, which are
described below, 1llustrate the left subirame unit 500 in the
pair of left and right subirame units 500. Unless stated
otherwise, described below i1s the left subirame unit 500,
description of the right subirame unit 300 being omitted.
Moreover, FIGS. 5§ to 13 1illustrates a state where the
subiframe unit 500 1s mounted on the main frame 100
(mounted state); the following description 1s based on this
mounted state.

The subframe unit 500 1s a portion provided between the
main frame 100 and the boom 300. An upper portion of the
subirame unit 500 rotatably supports the boom 300 (see FIG.
2). The subirame unit 500 1s equipped with the subirame
510, the guide plate 520, a thumb 530, a lock bar 540, a
spring 530, a detent mechanism 560, a release arm 570, and
an operation mechanism 580.

The subirame 310, illustrated in FIGS. 5 t0 9, 1s a portion
configuring a right portion and a left portion of the subiframe
unit 500. The subirame 510 1s formed 1n a plate shape whose
plate surface faces the left-right direction. The subirame 510
1s disposed with a longitudinal direction thereof in the
up-down direction. A pair of left and right subframes 510 1s
provided, these being connected to each other by an appro-
priate member. Note that in FIGS. 6, 7, 9 to 12, 15, 16, 22,
and 23, 1llustration of the left subframe 510 1s omitted for
convenience in description. Moreover, in FIG. 8, illustration
of the night subframe 510 1s omitted for convenience 1n
description. The subirame 510 1s formed with the subirame-
side pin 311, a regulating hole 512, a subirame {first lower
surface 513, a subirame second lower surface 514, and a
subiframe third lower surface 515.

The subirame-side pin 3511, illustrated 1n FIGS. 5, 6, and
9, 1s a portion that 1s held by the main-frame-side hook 132
of the supporting frame 130 (see FIG. 3). The subirame-side
pin 511 1s formed 1n a cylindrical shape. The subframe-side
pin 311 1s fixed 1n a lower-back portion of the subframe 510
in a state of having an axis thereof 1n the left-right direction.
The subirame-side pin 511 1s provided between the pair of
left and right subframes 510 so as to connect the pair of left
and right subframes 510.

The regulating hole 512, 1llustrated in FIGS. 5 t0 9, is for
regulating an operation range of an operation lever 582 that
1s described below. The regulating hole 512 1s formed so as
to penetrate the subirame 510 1n the left-right direction. The
regulating hole 512 1s formed 1n a partial ring shape of a
central angle of about 350° around a swing center (swing

shaft 541) of the lock bar 540, which 1s described below. The
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regulating hole 512 1s formed behind and above the swing
shaft 541 (see FIG. 11 and the like).

Furthermore, the regulating hole 512 formed in the sub-
frame 510 on an outer side of the vehicle body 1 (in FIG. 5
and the like, a left side; also “regulating hole 5121 here-
inbelow) 1s formed to have a constant width across its
entirety. In contrast, the regulating hole 512 formed in the
subiframe 510 on an 1nner side of the vehicle body 1 (in FIG.
5 and the like, a right side; also “regulating hole 512R”
hereinbelow) 1s formed so a width of a portion other than a
lower end portion thereof 1s smaller than this lower end
portion (see FIG. 9).

Specifically, a lower end portion 512Ra of the regulating
hole 512R 1s formed 1n a substantially circular shape. A
width of this lower end portion 512Ra (a diameter of the
circle) 1s formed to be substantially identical to the width of
the regulating hole 512L. The width of the portion other than
the lower end portion of the regulating hole 312R (arc-
shaped portion from an upper end portion to a vicinity of the
lower end portion; “arc portion S12Rb”’) 1s formed to be
smaller (narrower) than the width of the regulating hole
512L.

The subframe first lower surface 513, illustrated 1n FIGS.
5,9, and 10, configures a back portion of a lower surface of
the subirame 510. The subirame first lower surface 513 1s
formed inclined frontward and downward. An incline angle
of the subfirame first lower surface 513 1s formed to be, for
example, about 45 degrees.

The subirame second lower surface 514, illustrated in
FIGS. 5, 9, and 10, configures a front-back intermediate
portion of the lower surface of the subirame 510. The
subirame second lower surface 514 1s formed continuously
from and in front of the subirame first lower surface 513.
The subirame second lower surface 514 1s formed inclined
frontward and downward more gently than the subframe first
lower surface 513. An incline angle of the subiframe second
lower surface 514 1s formed to be, for example, about 20
degrees.

The subframe third lower surface 515, illustrated in FIGS.
5,9, and 10, configures a front portion of the lower surface
of the subiframe 510. The subirame third lower surface 5135
1s formed continuously from and in front of the subirame
second lower surface 514. The subframe third lower surface
515 1s formed at an incline angle that 1s closer to horizontal
than the subirame second lower surface 514 and 1s formed
to be, for example, horizontal (having an incline angle of O
degrees). The incline angle of the subirame third lower
surface 315 1s formed to differ from incline angles of a
subirame-side upper slhideway 521 and a subframe-side
lower slideway 3523 that are described below (see FIG. 9).
Moreover, the incline angle of the subirame third lower
surface 5135 1s formed to difler from incline angles of the

main-frame-side lower slideway 133 and the main-frame-
side upper slideway 134 (see FIG. 10).

The guide plate 520, illustrated in FIGS. 5 to 9, guides the
main frame 100 to the installation position when mounting
the subframe unit 300 on the main frame 100 and holds the
main irame 100 1n this istallation position. The guide plate
520 1s formed 1n a plate shape whose plate surface faces the
left-right direction. A pair of leit and right guide plates 520
1s provided. The guide plates 520 are respectively fixed to
inner sides of the pair of left and right subirames 510. Note
that as with the subiframe 510, illustration of the guide plate
520 1s omitted as appropriate according to the drawing for
convenience 1n description. The guide plate 520 1s formed
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with the subiframe-side upper shideway 521, the subirame-
side hook 522, the subframe-side lower slideway 523, and a
notch portion 524.

The subirame-side upper slideway 521, illustrated 1n
FIGS. 9 and 10, 1s for guiding the main-frame-side pin 131
to the nstallation position when mounting the subframe unit
500 on the main frame 100. The subirame-side upper
slideway 521 1s formed in a lower end portion of the guide
plate 520 and in a flat shape having a surface facing
substantially downward. More specifically, the subirame-
side upper slideway 521 1s formed as a frontwardly descend-
ing incline whose height 1n the up-down direction decreases
in the course of heading frontward. The subirame-side upper
slideway 321 1s formed to be parallel to the main-frame-side
lower slideway 133. The subirame-side upper slideway 521
1s formed to extend from a back end portion of the guide
plate 520 to a vicinity of a front end portion thereof (more

specifically, the subiframe-side hook 522, which 1s described
below).

The subtirame-side hook 522, illustrated in FIGS. 9 and
10, 1s a portion that holds the main-frame-side pin 131 of the
main frame 100. The subirame-side hook 522 1s formed in
a lower-front portion of the guide plate 520. The subirame-
side hook 522 1s formed to be substantially U-shaped,
opening to the back 1 a side view (more specifically,
backward and upward), and can support the main-frame-side
pin 131, which 1s described below, from below. The sub-
frame-side hook 522 1s connected to a front end portion of
the subirame-side upper slideway 521.

The subirame-side lower slideway 323, illustrated 1n
FIGS. 9 and 10, 1s for guiding the main-frame-side pin 131
to the nstallation position when mounting the subframe unit
500 on the main frame 100. The subirame-side lower
slideway 523 1s formed 1n a flat shape having a surface
facing substantially upward so as to oppose the subirame-
side upper slideway 521. More specifically, the subirame-
side lower slideway 323 1s formed so as to be continuous
with a back end portion of the subirame-side hook 522 and
as a backwardly descending incline whose height 1n the
up-down direction decreases 1n the course of heading back-
ward.

The notch portion 524, illustrated in FIG. 9, regulates
movement of a detent pin 561 that 1s described below. The
notch portion 524 1s formed so an upper end portion of the
guide plate 520 1s opened. The notch portion 524 1s formed
s0 as to extend downward from the upper end portion of the
guide plate 520.

The thumb 530, 1llustrated in FIGS. 6 to 8 and 10 to 12,
holds the main-frame-side pin 131 1n an immovable manner
in the subirame-side hook 322 (prevents the main-frame-

side pin 131 from separating from the subirame-side hook

522). The thumb 530 1s provided between the pair of left and
right guide plates 520. A pair of left and right thumbs 530 1s
provided. The thumb 3530 1s formed to be substantially
L-shaped 1mn a side view. The thumb 530 1s principally
equipped with a swing shatt 531, an engaging groove 532,
a thumb-side first abutting surface 533, a thumb-side second
abutting surface 534, and a connecting shait 535.

The swing shaft 531 supports the thumb 530 1n a swing-
able manner. An axis of the swing shaft 531 1s disposed 1n
the left-right direction. The swing shaft 531 1s disposed
above the subirame-side hook 522. Both ends of the swing
shaft 331 are respectively fixed to the left and rnight guide
plates 520. The swing shait 5331 1s inserted into a front-back
central portion of the pair of left and right thumbs 530.

The engaging groove 532, illustrated 1n FIGS. 7, 8, and 10

to 12, 1s a portion that engages with the main-frame-side pin
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131. The engaging groove 332 1s formed 1n a lower and
front-back central portion of the thumb 3530. The engaging
groove 332 1s formed 1n a semicircular arc shape opening
downward 1n a side view. The engaging groove 532 is
formed so a diameter thereof is substantially identical to a >
diameter of the main-frame-side pin 131 1n a side view.
The thumb-side first abutting surface 533, illustrated in
FIGS. 7, 8, 11, and 12, 1s a back side surface of the thumb
530. The thumb-side first abutting surface 533 1s formed 1n
a flat shape with a backward- and upward-facing surface.
The thumb-side second abutting surface 534, illustrated in

FIGS. 7, 8, 11, and 12, 1s a back side surface of the thumb
530. The thumb-side second abutting surface 334 1s formed
in a curved shape with a backward- and downward-facing
surface. More specifically, the thumb-side second abutting
surface 334 1s formed 1n an arc shape whose center 1s the
swing shaft 531 in a side view.

The connecting shait 535, illustrated 1n FIGS. 7, 8, 11, and
12, connects the pair of leit and right thumbs 530. An axis ¢
of the connecting shait 535 1s disposed in the left-right
direction. The connecting shait 335 1s disposed behind and
below the swing shaft 531. Both ends of the connecting shaft
535 are respectively fixed to the pair of left and right thumbs
530. This connects the pair of left and right thumbs 530 to 25
cach other, making them able to swing integrally.

The lock bar 540, illustrated 1n FIGS. 6 to 8 and 10 to 12,
regulates swinging of the thumb 3530. The lock bar 540 1s
provided between the pair of left and right guide plates 520.
The lock bar 540 1s formed 1n an oval shape having a pair 30
of arcs 1n a side view. The lock bar 540 1s disposed behind
and above the thumb 530. The lock bar 540 1s principally
equipped with the swing shait 541, a lock-bar-side first
abutting surface 542, a lock-bar-side second abutting surface
543, a groove portion 544, a connecting shait 545, a slide- 35
way 346, and a locked portion 547.

The swing shaft 541 supports the lock bar 540 i a
swingable manner. An axis of the swing shaft 541 1s dis-
posed 1n the left-right direction. Both ends of the swing shaft
541 are respectively fixed to the left and right guide plates 40
520. The swing shatt 541 1s mserted into a central portion of
the lock bar 540.

The lock-bar-side first abutting surface 542, illustrated in
FIGS. 7, 8, 11, and 12, 1s a front side surface of the lock bar
540. The lock-bar-side first abutting surface 542 1s formed 1n 45
a curved shape with a frontward- and downward-facing
surface. More specifically, the lock-bar-side first abutting
surface 342 1s formed 1n an arc shape whose center 1s the
swing shaft 541 in a side view.

The lock-bar-side second abutting surface 543, illustrated 50
in FIGS. 7, 8, 11, and 12, 1s a front side surface of the lock
bar 540. The lock-bar-side second abutting surface 543 1s
formed 1n a flat shape with a frontward- and upward-facing
surface.

The groove portion 544, illustrated 1in FIGS. 7, 8, and 12, 55
1s formed 1 a lower portion of the lock bar 540. More
specifically, the groove portion 544 1s formed so a left-right
center of the lower portion of the lock bar 540 1s upwardly
concave (toward a swing-shaft 541 side).

The connecting shatit 545, illustrated 1n FIGS. 7, 8, 11, and 60
12, has the spring 350, which is described below, connected
thereto. An axis of the connecting shait 5435 1s disposed in
the left-right direction. The connecting shaft 345 1s fixed to
a lower-back portion of the lock bar 540 (vicinity of a back
end portion of the groove portion 544). The connecting shait 65
545 1s disposed spanning the groove portion 544 from left to
right.

10

15

12

The slideway 546, illustrated in FIGS. 11 and 12, 1s a
surface that guides the detent pin 561 that 1s described below
on an outer peripheral portion of the lock bar 540. The
slideway 546 1s formed 1n a curved shape with a backward-
and upward-facing surface. More specifically, the slideway
546 1s formed 1n an arc shape whose center 1s the swing shaft
541 1n a side view. The slideway 346 1s formed on an
opposite side of the lock-bar-side first abutting surface 542,
interposing the swing shaft 541 therebetween.

The locked portion 547, illustrated in FIGS. 7, 8, 11, and
12, 1s a portion for locking the detent pin 561 that 1s
described below. The locked portion 547 1s formed on the
outer peripheral portion of the lock bar 540. The locked
portion 547 1s formed behind and adjacent to the slideway
546. The locked portion 547 1s formed by a surface rising
along a radial direction of the lock bar 540.

The spring 550, illustrated 1n FIG. 12, 1s for biasing the
thumb 530 and the lock bar 540 1n a predetermined direc-
tion. The spring 550 1s formed by a tension coil spring. The
spring 550 1s disposed between the pair of left and right
thumbs 530 and spanning an interior of the groove portion
544 of the lock bar 340. One end of the spring 350 is
connected to the connecting shaft 335 of the thumb 530.
Another end of the spring 350 1s connected to the connecting
shaft 345 of the lock bar 540. By a biasing force of the spring
550, the thumb 530 1s biased counterclockwise 1n a left side
view and the lock bar 540 1s biased clockwise 1n a left side
view. Note that to simplity illustration, the spring 550 1s only
illustrated 1n FIG. 12.

The detent mechanism 560, illustrated 1n FIGS. 7, 8, and
10 to 12, 1s for regulating the swinging of the lock bar 540.
The detent mechamism 3560 1s principally equipped with the
detent pin 561, a bolt 562, and a spring 563.

The detent pin 561 1s formed 1n a cylindrical shape. The
detent pin 561 1s provided so both end portions, leit and
right, are respectively inserted into the notch portions 524 of
the pair of left and right guide plate 520 (see FIG. 9) in a
state where an axis thereof 1s 1n the left-right direction. Thais
enables the detent pin 561 to move (slide) up and down
along a longitudinal direction of the notch portion 524.

The bolt 562 1s a member abutting the detent pin 561 from
above. The bolt 562 1s disposed 1n a state where a head
portion faces downward. The bolt 562 1s supported 1n a
slidable manner on an upper surface of the release arm 570,
which 1s described below. The head portion (lower end
portion) of the bolt 562 abuts the detent pin 561 from above.

The spring 563 biases the bolt 562 downward. The spring
563 1s formed by a compression coil spring. The spring 563
1s disposed between the head portion of the bolt 562 and the
upper surface of the release arm 570 that 1s described below.
By this spring 563, the bolt 562 1s continually biased
downward, which in turn continually biases the detent pin

561 downward. Note that to simplify illustration, the spring
563 is only illustrated 1n FIG. 12.

The release arm 570, illustrated 1n FIGS. 7, 8, and 10 to
12, 1s for releasing the regulating of the swinging of the lock
bar 540 by the detent mechanism 560 as appropriate. The
release arm 570 1s formed by bending an elongated plate to
be substantially U-shaped. By being bent to be substantially
U-shaped and opened downward, the release arm 570 1s
formed to have a pair of left and right side surfaces and an
upper surface. The pair of left and right side surfaces of the
release arm 570 1s disposed so as to be respectively posi-
tioned on both sides, leit and right, of the lock bar 540. The
upper surface of the release arm 3570 1s disposed so as to be
positioned above the lock bar 3540. A lower end portion
(lower end portion of the right side surface) of the release
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arm 3570 1s rotatably supported by the connecting shait 535
of the thumb 530 (see FIGS. 8 and 11). A long hole 571 1s
formed in the release arm 570.

The long hole 571, illustrated 1n FIGS. 7, 8, and 11, 1s
formed 1n each of the pair of left and right side surfaces of
the release arm 570. The long hole 571 1s formed extending
a predetermined length along a longitudinal direction of the
side surface of the release arm 570. Both ends of the detent
pin 361 are respectively inserted into the pair of left and
right long holes 571.

The operation mechanism 580, illustrated 1n FIGS. 7, 8,
and 10 to 13, 1s for swinging the lock bar 540 when
removing the subirame unit 500 from the main frame 100.
The operation mechamism 580 1s principally equipped with
an arm portion 581, the operation lever 582, a washer 583,
and a spring 584.

The arm portion 581, 1llustrated 1n FIGS. 7, 8, 11, and 13,
1s a member that 1s {ixed to the lock bar 340. The arm portion
581 has a main-body portion 581a and a boss portion 3815.

The main-body portion 581a 1s a substantially rectangular
plate 1n a side view. One end portion (Ifront end portion) of
the main-body portion 381a 1s fixed to a left surface of the
lock bar 540 by an appropriate fastener (such as a bolt). The
main-body portion 381a 1s disposed so as to extend back-
ward from the lock bar 540.

The boss portion 5815, illustrated 1n FIG. 13, 1s a cylin-
drical member. An axis of the boss portion 3815 1s disposed
in the left-right direction. The boss portion 5815 1s fixed 1n
a state of being inserted into a back end portion of the
main-body portion 581a.

The operation lever 582 1s a member that a worker grips
and operates. The operation lever 582 1s formed to be
substantially cylindrical. An axis of the operation lever 582
1s disposed in the left-right direction. The operation lever
582 1s 1nserted in a slidable manner into the boss portion
581b. A diameter of the operation lever 582 1s formed to be
substantially identical to the width of the regulating hole
512L formed 1n the subiframe 510 and the width (diameter)
of the lower end portion 512Ra of the regulating hole 512R.
The operation lever 582 1s principally formed with a con-
cave portion 582a and an acute portion 582b.

The concave portion 582a, illustrated 1n FIGS. 7 and 13,
1s a portion formed by recessing an outer peripheral surface
of the operation lever 582. The concave portion 382a 1is
formed 1n a vicinity of a left end portion of the operation
lever 582. A pair of concave portions 582a i1s formed
interposing an axial core of the operation lever 582. In this
manner, by forming the concave portion 582a 1n the cylin-
drical operation lever 382, the operation lever 382 can be
made easy to grip (easy to operate).

The acute portion 3825, illustrated in FIGS. 8 and 13, 1s
a portion of a shape that 1s substantially a truncated cone
formed to decrease 1n diameter 1n the course of heading to
a right end of the operation lever 382. A diameter of a distal
end (right end) of the acute portion 58256 1s formed to be
smaller than the width of the arc portion 512Rb of the
regulating hole 512R formed 1n the subirame 510 (see FIG.
9).

The washer 583, illustrated 1in FIGS. 7, 8, and 13, 1s a
member of a shape that 1s substantially an annular plate. A
right end portion of the operation lever 382 is inserted into
the washer 583. Movement of the washer 583 to the right
and lett relative to the operation lever 582 1s regulated by an
appropriate locking tool.

The spring 584, 1llustrated in FIG. 13, i1s for biasing the
operation lever 582 to the right. The spring 5384 1s formed by
a compression coil spring. The spring 584 1s disposed
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between the main-body portion 5814 of the arm portion 581
and the washer 583. By this spring 584, the washer 583 1is
continually biased to the right, which 1n turn continually
biases the operation lever 582 to the right. Note that to
simplity illustration, the spring 584 i1s only 1llustrated 1n
FIGS. 13 and 14.

Both end portions, left and right, of the operation lever
582 are respectively mnserted 1nto the regulating holes 512 of
the pair of left and right subframes 510. More specifically,
in the mounted state, the left end portion of the operation
lever 582 1s inserted into a lower end portion of the regu-
lating hole 512L of the left subiframe 510. Moreover, the
right end portion of the operation lever 582 1s 1nserted into
the lower end portion 312Ra of the regulating hole 512R of
the right subframe 510. A movement range (swinging range)
of the operation lever 582 1s regulated by the regulating hole
512. The worker can easily confirm the mounted state by
visually confirming that the operation lever 582 1s protrud-
ing sideways from the lower end portion 512Ra of the
regulating hole 512R.

Next, a method of removing the front loader 20 (more
specifically, a portion of the front loader 20 other than the
main frame 100) from the vehicle body 1 1s described.

FIGS. 10 and 11 1illustrate the state where the subirame
unit 500 1s mounted on the main frame 100 (the mounted
state). In the mounted state, the main-frame-side pin 131 1s
held by the subirame-side hook 522 and the subirame-side
pin 511 1s held by the main-frame-side hook 132 (see FIG.
10).

At this time, the lock bar 540 1s held by the biasing force
of the spring 550 1n a position, 1n a movement range thereof
determined by the operation lever 382 and the regulating
hole 512, that 1s maximally swung in a clockwise direction
(regulated position). The lock-bar-side first abutting surface
542 of the lock bar 540 abutting the thumb-side first abutting
surface 333 of the thumb 330 regulates the swinging of the
thumb 530 1n the counterclockwise direction in the leit side
view. This holds the thumb 330 1n a position where the
engaging groove 332 engages with the main-frame-side pin
131 (engaging position) and prevents the main-frame-side
pin 131 separating from the subirame-side hook 522. At this
time, the main-frame-side pin 131 1s fixed by the left and
right subirame-side hooks 522 and the engaging groove 532
positioned therebetween.

At this time, because the lock-bar-side first abutting
surface 542 of the lock bar 540 (arc-shaped surface whose
center 1s the swing shaft 541) abuts the thumb-side first
abutting surface 533 of the thumb 330 (flat surface), a
pressing force the lock bar 540 receives from the thumb 530
acts 1n a direction heading toward the swing center of the
lock bar 540 (swing shait 541). That 1s, the pressing force
from the thumb 3530 does not act in a direction of swinging
the lock bar 540 (circumierential direction). This enables the
pressing force recerved from the thumb 330 to prevent the
swinging of the lock bar 540.

Furthermore, in the mounted state, the detent pin 561 1s
pressed against the slideway 546 of the lock bar 540.
Because the shideway 546 1s formed 1n a smooth arc shape,
the detent pin 561 does not lock with the lock bar 540, and
the detent pin 561 does not regulate the swinging of the lock
bar 540.

Furthermore, 1n the mounted state, the operation lever 582
1s inserted into the lower end portion 512Ra of the regulating
hole 512R of the subirame 510 (see FIG. 12). Because the
width of the arc portion 512Rb of the regulating hole 512R
1s smaller than the diameter of the operation lever 582, the
operation lever 382 cannot move within this regulating hole
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512R. In this manner, because movement 1s regulated by the
regulating hole 512R, erroneous actuation of the operation
lever 582 can be prevented.

In a situation of swinging the lock bar 540 from the
mounted state using the operation lever 582, as illustrated in
FIG. 14, the operation lever 382 1s pulled to the outer side
(lett side) until the washer 583 abuts the boss portion 5815.
This enables the operation lever 582 to greatly protrude on
an outer side of the subiframe 510, making the operation
lever 582 easy to grip (easy to operate).

Furthermore, by pulling out the operation lever 582 to the
outer side, of the operation lever 382, only the acute portion
5825 1s positioned 1n the regulating hole 512R. At this time,
the diameter of the acute portion 5825 positioned i the
regulating hole 512K 1s formed to be substantially 1dentical
to the width of the arc portion 512Rb of the regulating hole
512R (see FIG. 12). Because of this, 1n a state where the
operation lever 582 1s pulled out to the outer side, the
regulating hole 512R does not regulate the movement of the
operation lever 582. That 1s, the operation lever 582 can
move along the regulating hole 512R (arc portion 512Rb).

When the operation lever 582 1s moved in the counter-
clockwise direction 1n the left side view along the regulating
hole 512 while the operation lever 582 1s still pulled out, the
lock bar 5340 swings in the counterclockwise direction 1n the
left side view 1n conjunction therewith (see FIG. 15).

When the lock bar 540 swings about 50° i the counter-
clockwise direction 1n the left side view (until the operation
lever 582 1s positioned 1n a vicinity of the upper end portion
of the regulating hole 512), the detent pin 561 locks with the
locked portion 547 of the lock bar 540. Because of this, the
swinging of the lock bar 540 1n the clockwise direction 1n the
left side view 1s regulated by the detent pin 561 and the
locked portion 547. That 1s, the lock bar 540 1s held 1n this
position (regulating release position). In this state, the lock
bar 540 does not return to an original position (regulated
position) even 1f the worker lets go of the operation lever
582.

In the state 1llustrated in FIG. 135, the vehicle body 1 1s
made to retreat in a state where the front loader 20 (portion
other than the main frame 100) 1s lowered to the ground. The
main frame 100 (main-frame-side pin 131) then relatively
moves backward relative to the subframe unit 500 while
pressing a back portion of the thumb 530 upward (see FIG.
16). The thumb 530 swings in the counterclockwise direc-
tion in the left side view by a pressing force from the
main-frame-side pin 131 and the biasing force of the spring
550. In the left side view, when the thumb 3530 swings to a
position where a gap between a lower-back surface of the
thumb 530 and an upper surface of the subirame-side hook
522 becomes no less than the diameter of the main-frame-
side pin 131 (release position), the engagement between the
thumb 3530 and the main frame 100 (main-frame-side pin
131) 1s released. By causing the vehicle body 1 to retreat
further from this state, the subirame unit 500 can be
removed from the main frame 100.

Furthermore, when the thumb 530 swings in the counter-
clockwise direction 1n the left side view, as illustrated in
FIG. 16, the release arm 570 connected to the connecting
shaft 535 of the thumb 530 1s pushed upward. When the
release arm 570 1s pushed upward, the detent pin 3561 1s
pushed upward by a lower end portion of the long hole 571
of the release arm 570. This separates the detent pin 561
from the lock bar 540, releasing the lock between the detent
pin 361 and the locked portion 547 of the lock bar 540. That
1s, the release arm 570 releases the regulation of the swing-
ing of the lock bar 540 by the detent pin 561.
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When the lock between the detent pin 561 and the locked
portion 547 1s released, the lock bar 340 swings in the
clockwise direction 1n the left side view due to the biasing
force of the spring 550. When the lock bar 540 swings, the
thumb-side second abutting surface 534 of the thumb 530
and the lock-bar-side second abutting surface 543 of the lock
bar 540 abut (see FIG. 16). This regulates the swinging of
the lock bar 540 1n the clockwise direction in the left side
VIEW.

At this time, because the thumb-side second abutting
surface 534 of the thumb 3530 (arc-shaped surface whose
center 1s the swing shaft 531) abuts the lock-bar-side second
abutting surface 543 of the lock bar 540 (flat surface), a
pressing force the thumb 530 receives from the lock bar 540
acts 1 a direction heading toward the swing center of the
thumb 530 (swing shaft 531). That 1s, the pressing force
from the lock bar 540 does not act in a direction of swinging
the thumb 530 (circumierential direction). This enables the
pressing force received from the lock bar 540 to prevent the
swinging of the thumb 330.

In this manner, by causing the vehicle body 1 to retreat
alter operating the operation lever 582 to release the lock
between the thumb 530 and the main-frame-side pin 131 in
the state where the front loader 20 (portion other than the
main frame 100) 1s lowered to the ground, the subiframe unit
500, the boom 300, and the bucket 400 of the front loader 20
can be easily removed from the main frame 100.

Furthermore, because the subframe-side hook 522 1s
opened backward and upward and the main-frame-side hook
132 1s opened frontward and downward, when the subirame
unit 500 1s removed from the main frame 100, the subframe
umt 500 1s positioned slightly lower than the original
installation position.

Next, a method of mounting the front loader 20 (more
specifically, the portion of the front loader 20 other than the
main Irame 100) on the vehicle body 1 1s described. Note
that FIGS. 17 to 29 illustrate the left main frame 100 and the
left subiframe unit 300 among the pair of left and right main
frames 100 and the pair of left and right subframe units 500.

The vehicle body 1 1s caused to advance 1n the state where
the front loader 20 (portion other than the main frame 100)
1s removed from the main frame 100 and lowered to the
ground, causing the main frame 100 to approach the sub-
frame unit 500. In the state where the front loader 20 1s
lowered to the ground, the subirame unit 500 1s positioned
lower than the original installation position. That 1s, the
subirame-side pin 311 1s positioned lower than the main-
frame-side hook 132 that holds the subirame-side pin 511
and the subframe-side hook 522 1s positioned lower than the
main-frame-side pin 131 that holds the subirame-side hook
522 (see FIG. 17).

As 1llustrated 1n FIG. 17, when the vehicle body 1 1s
advanced, first, of the pair of left and right subframe first
lower surfaces 513, the subirame first lower surface 513 in
a lower position abuts the roller 135. Afterward, the other
subirame first lower surface 513 also abuts the roller 135.
When the vehicle body 1 1s further advanced, the subirame
umt 500 relatively moves backward and upward relative to
the main frame 100 (along the subframe first lower surface
513) by the subirame first lower surface 513 moving on the
roller 135. This lifts the subirame unit 500 upward.

Here, the roller proximal portion 1355 or the roller distal
portion 135¢ of the roller 135 1s formed so the outer diameter
gradually decreases in the course of heading toward a
roller-central-portion 135a side (see FIG. 4). Because of
this, the subiframe first lower surface 513 1s guided to the
roller-central-portion 1354 side when lifted onto the roller
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proximal portion 1355 or the roller distal portion 1335¢. This
enables a position of the subirame umt 500 1n the left-right
direction to be adjusted.

When the vehicle body 1 1s caused to further advance, as
illustrated 1n FIG. 18, the subiframe second lower surface
514 starts to move on the roller 135. The subirame unit 500

relatively moves backward and upward relative to the main
frame 100 (along the subframe second lower surface 514) by
the subirame second lower surface 514 moving on the roller
135. Because the incline angle of the subframe second lower
surface 514 1s gentler than that of the subirame first lower
surface 513, the subirame unit 500 relatively moves back-
ward relative to the main frame 100 while rising gently.

This enables a height of the subiframe unit 500 to approach
a height of the original installation position (installation
height). Specifically, a position of the subirame-side pin 511
in the up-down direction becomes roughly the same height
as a position ol the main-frame-side hook 132 in the
up-down direction (see FIG. 19). Moreover, a position of the
subirame-side hook 522 in the up-down direction becomes
roughly the same height as a position of the main-frame-side
pin 131 1n the up-down direction (see FIG. 19).

In this manner, the subirame unit 500 can be lifted by the
subirame first lower surface 513 and the subirame second
lower surface 514, formed as the frontwardly descending
inclines, moving on the roller 135. This enables the height
ol the subirame unit 500 to approach the original installation
height. That 1s, the positioning of the subiframe-side pin 511
and the main-frame-side hook 132 in the up-down direction
and the positioning of the subirame-side hook 522 and the
main-frame-side pin 131 in the up-down direction can be
adjusted.

Furthermore, because the subirame first lower surface 513
1s formed as a comparatively steep incline, when causing the
vehicle body 1 to advance, the subirame unit 500 can be
lifted at once in a comparatively short movement distance.
The height of the subframe unit 500 can then be finely
adjusted by the subirame second lower surface 514, which
1s a comparatively gentle mcline.

When the vehicle body 1 1s caused to further advance, as
illustrated 1n FIG. 19, the subirame third lower surface 515
starts to move on the roller 135. The subirame unit 500
relatively moves backward relative to the main frame 100
(along the subiframe third lower surface 515) by the sub-
frame third lower surface 515 moving on the roller 135.
Because the subframe third lower surface 515 is formed to
be horizontal, the subiframe unit 500 does not rise any further
and relatively moves backward relative to the main frame
100.

When the vehicle body 1 1s caused to further advance, as
illustrated 1n FIG. 20, the mainframe-side pin 131 abuts the
subirame-side upper slideway 521 and 1s guided to the
subiframe-side hook 522 by the subirame-side upper slide-
way 521. Moreover, the subirame-side pin 511 abuts the
main-frame-side lower slideway 133 and 1s guided to the
main-frame-side hook 132 by the main-frame-side lower
slideway 133. This separates the subirame third lower
surface 515 from the roller 135 by the subframe umt 500
relatively moving backward and upward along the main-
frame-side lower slideway 133 (subirame-side upper slide-
way 321) (see FIG. 21).

In this manner, by the subiframe third lower surface 515
relatively moving backward on the roller 135, the main-
frame-side pin 131 can be guided to the subirame-side hook
522 and the subiframe-side pin 511 can be guided to the
main-frame-side hook 132.
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As 1llustrated 1n FIGS. 22 and 23, when being guided to
the subirame-side hook 522, the main-frame-side pin 131
presses a front end portion of the thumb 530 frontward,
causing the thumb 530 to swing in the clockwise direction
in the left side view (frontward and upward). This causes the
thumb 3530 to return to the engaging position and engage
with the main-frame-side pin 131.

Furthermore, in conjunction with the swinging of the
thumb 530, the release arm 570 1s pulled downward. When
the release arm 570 1s pulled down, the detent pin 561 being
pushed up by the release arm 370 once again abuts the
slideway 546 of the lock bar 540.

Furthermore, by the thumb 530 swinging, the thumb 530
(thumb-side second abutting surface 534) and the lock bar
540 (lock-bar-side second abutting surface 543) separate.
This enables the lock bar 540 to swing clockwise 1n the left
side view.

The lock bar 540 swings clockwise 1n the left side view
due to the biasing force of the spring 550 and again moves
to the regulated position (see FIGS. 10 and 11). In this state,
the lock bar 540 regulates the swinging of the thumb 530,
enabling separation of the main-frame-side pin 131 from the
subirame-side hook 522 to be prevented.

In this manner, the subframe unit 500 as well as the boom
300 and the bucket 400 provided on the subiframe umt 500
can be easily mounted on the main frame 100 by simply
causing the vehicle body 1 to advance 1n the state where the
front loader 20 (portion other than the main frame 100) 1s
lowered to the ground.

Therefore, when working to detach or attach the front
loader 20, conventional work such as hydraulically operat-
ing the boom 300 for positioning with the main frame 100
and pulling out and 1nserting a pin to fix the boom 300 to the
main frame 100 can be made unnecessary. Moreover, the
worker no longer has to enter and exit the cabin 10 for this
work. Therefore, decreased man-hours when detaching and
attaching the front loader 20 and a shortened work time that
accompanies this become possible.

Furthermore, because the main frame 100 and the sub-
frame unit 500 have structures whereby they position each
other, the main frame 100 and the subiframe unit 500 can be
positioned smoothly.

Furthermore, even 1n a situation where, 1n the state where
the subframe unit 500 1s lowered to the ground, a difference
between the height at this time and the original installation
height 1s large, this difference can be made small by the
subirame first lower surface 513 and the subirame second
lower surface 514 moving on the roller 133. This enables the
main-frame-side pin 131 to reach a height of being able to
abut the subirame-side upper slideway 521, enabling the
main-frame-side pin 131 to be guided to the subiframe-side
hook 522. Moreover, the subframe-side pin 311 reaches a
height of being able to abut the main-frame-side lower
slideway 133, enabling the subirame-side pin 511 to be
guided to the main-frame-side hook 132. In this manner, a
height difference between the installation position of the
subiframe unit 500 before mounting and the original 1nstal-
lation position can be allowed.

Furthermore, the subiframe 510 1s ultimately mounted 1n
a state of being separated from the roller 135 (see FIG. 21).
This enables the subirame-side pin 511 to be easily pulled
out from the main-frame-side hook 132 when removing the
front loader 20 (subirame unit 300) from the vehicle body 1.
That 1s, a gap (height difference) between the subiframe 510
(subirame third lower surface 515) and the roller 135 can be
made to serve as a drait of the subirame-side pin 511.
Moreover, 1n the state where the subiframe 510 1s mounted,
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the roller 135 1s positioned in front of the subframe 510
(more specifically, a lower-front end portion of the subirame
510 [portion closest to the roller 135]). In this manner, when
mounting of the subirame 510 1s completed, the roller 135
separates from the subirame 510 and 1s disposed 1 a
position of protruding in front of the subiframe 510. By
confirming this characteristic position of the roller 135, the
worker can easily confirm that mounting of the subirame
510 1s completed normally.

Furthermore, because the pair of left and right rollers 135
1s respectively disposed on the mner side of the supporting
frame 130 (left-right central side of the vehicle body 1), the
driver 1in the cabin 10 can view the roller 135. Therefore, the
driver in the cabin 10 can perform mounting work while
confirming a state wherein the subframe unit 500 1s being
mounted on the main frame 100. In one or more embodi-
ments of the present invention 1n particular, the roller 135 1s
provided so as to be positioned below the line connecting the
main-frame-side pin 131 and the main-frame-side hook 132.
This disposition enables a visibility of the roller 1335 to be
improved (made to stand out compared to the main-frame-
side pin 131 and the like), enabling the mounting work to be
performed easily. Moreover, because the roller 1335 1s dis-
posed 1n front of the main-frame-side pin 131, the main-
frame-side hook 132, the main-frame-side lower slideway
133, and the main-frame-side upper slideway 134, when
mounting the subirame 510, the roller 135 can be swiltly
abutted to the subiframe 310. This enables the position of the
subirame 510 to be adjusted swiitly.

Furthermore, 1n the state of being on the ground, the
subirame unit 300 may be inclined 1n the front-back direc-
tion 1n the state of being lowered to the ground. Described
below 1s a method of mounting the front loader 20 on the
vehicle body 1 1n a situation where the subirame unit 500
lowered to the ground 1s in a state of being inclined
backward from an original installation attitude due to, for
example, ground unevenness (backwardly inclined state).

By causing the vehicle body 1 to advance, the subirame
first lower surface 513 and the subirame second lower
surface 514 relatively move backward on the roller 135 (as
in FIGS. 17 and 18). This lifts the subframe umt 500. The
subirame third lower surface 515 then starts to move on the
roller 135.

As 1llustrated 1n FIG. 24, because the subirame unit 500
1s 1nclined backward from the original installation attitude,
the subframe third lower surface 515 1s 1n a state of being
inclined slightly backward and downward. Because of this,
the subirame unit 500 relatively moves backward relative to
the main frame 100 while gradually descending (along the
subirame third lower surface 515) by the subirame third
lower surface 5135 moving on the roller 135.

When the vehicle body 1 1s caused to further advance, as
illustrated 1 FIG. 25, the subirame-side pin 511 abuts the
main-frame-side lower slideway 133 and 1s guided to the
main-frame-side hook 132 by the main-frame-side lower
slideway 133.

At this time, the subirame third lower surface 515
attempts to move on the roller 1335 at the same time as the
subirame-side pin 511 attempts to move along the main-
frame-side lower slideway 133. Whereas the main-frame-
side lower slideway 133 1s inclined frontward and down-
ward, the subirame third lower surface 515 i1s inclined
backward and downward; as such, when the vehicle body 1
1s caused to further advance, the subirame 3510 gradually
starts to incline to the front.

Even still, because the subirame unit 500 1s inclined
backward from the original attitude, a height different
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between the subirame-side pin 511 and the subirame-side
hook 522 1s less than a height difference between the
subirame-side pin 511 and the subiframe-side hook 522 1n

the original attitude, which 1s inclined neither frontward nor
backward (see FIG. 20 and the like). Therefore, when the

vehicle body 1 1s caused to further advance, as illustrated in
FIG. 26, the main-frame-side pin 131 abuts not the sub-
frame-side upper slideway 521 (see FIG. 20) but the sub-
frame-side lower slideway 523 and 1s guided to the sub-
frame-side hook 3522 by the subirame-side lower slideway
523. At this time, the subframe-side pin 511 continues to be
guided to the main-frame-side hook 132 by the main-frame-
side lower slideway 133. Whereas the main-frame-side
lower slideway 133 1s inclined frontward and downward, the
subirame-side lower slideway 523 1s inclined backward and
downward; as such, when the vehicle body 1 1s caused to
further advance, the subirame 510 1s further inclined to the
front. Moreover, by the subirame unit 500 relatively moving
backward and upward along the main-frame-side lower
slideway 133, the subiframe third lower surface 5135 sepa-
rates from the roller 133.

When the vehicle body 1 1s caused to further advance, the
main-frame-side pin 131 1s held by the subframe-side hook

522 and the subirame-side pin 511 1s held by the main-
frame-side hook 132 (see FIG. 21).

In this manner, even 1 the subframe unit 500 lowered to
the ground 1s in the backwardly inclined state, by guiding by
two slideways of diflerent incline angles (the main-frame-
side lower slideway 133 and the subirame-side third lower
surface 515 or the main-frame-side lower slideway 133 and
the subirame-side lower slideway 523), the subframe umit
500 can be installed on the main frame 100 while correcting
the attitude of the subirame unit 500 to the original attitude
(angle).

Described next 1s a method of mounting the front loader
20 on the vehicle body 1 in a situation where the subirame
unit 500 lowered to the ground 1s 1n a state of being inclined
frontward from the original installation attitude (frontwardly
inclined state).

By causing the vehicle body 1 to advance, the subirame
first lower surface 513 and the subiframe second lower
surface 514 relatively move backward on the roller 135 (as
in FIGS. 17 and 18). This lifts the subframe unit 500 upward.
The subframe third lower surface 515 then starts to move on
the roller 135.

As 1llustrated 1n FIG. 27, because the subiframe unit 500
1s inclined frontward from the original installation attitude,
the subirame third lower surface 515 1s 1n a state of being
inclined slightly frontward and downward. Because of this,
the subirame unit 500 relatively moves backward relative to
the main frame 100 while gradually ascending (along the
subirame third lower surface 3515) by the subirame third
lower surface 515 moving on the roller 135.

Because the subiframe unit 500 1s inclined frontward from
the original attitude, a height different between the sub-
frame-side pin 511 and the subirame third lower surface 515
1s greater than a height difference between the subirame-side
pin 511 and the subirame third lower surface 515 1n the
original attitude, which 1s inclined neither frontward nor
backward (see FIG. 20 and the like). Therefore, when the
vehicle body 1 1s caused to further advance, as illustrated in
FIG. 28, the subirame-side pin 511 abuts not the main-
frame-side lower slideway 133 (see FIG. 20) but the main-
frame-side upper slideway 134 and 1s guided to the main-
frame-side hook 132 by the main-frame-side upper slideway

134.




US 10,519,623 B2

21

At this time, the subirame third lower surface 515
attempts to move on the roller 1335 at the same time as the
subirame-side pin 511 attempts to move along the main-
frame-side upper slideway 134. Whereas the main-frame-
side upper slideway 134 1s inclined backward and down-
ward, the subframe third lower surface 515 1s inclined
frontward and downward; as such, when the vehicle body 1
1s caused to further advance, the subiframe 510 gradually

inclines to the back (see FIG. 29).

When the vehicle body 1 is caused to further advance, the
main-frame-side pin 131 1s held by the subframe-side hook
522 and the subirame-side pin 511 1s held by the main-
frame-side hook 132 (see FIG. 21). At this time, the sub-
frame third lower surface 515 separates from the roller 135.

In this manner, even if the subirame unit 500 lowered to

the ground 1s 1n the frontwardly inclined state, by guiding by
two slideways of different incline angles (the main-frame-
side upper slideway 134 and the subirame third lower
surface 5135), the subframe unit 500 can be installed on the
main frame 100 while correcting the attitude of the subframe
unit 500 to the original attitude.

Furthermore, because the subirame-side pin 311 can be
guided from above and below by the main-frame-side lower
slideway 133 and the main-frame-side upper slideway 134,
the subframe-side pin 511 can be guided to the main-frame-
side hook 132 even 1f the height of the subirame-side pin 511
1s shifted from the original installation height. Likewise,
because the main-frame-side pin 131 can be guided from
above and below by the subirame-side lower slideway 523
and the subirame-side upper slideway 521, the main-frame-
side pin 131 can be guided to the subirame-side hook 522
even 1f the height of the subiframe-side hook 522 1s shifted
from the original 1nstallation height.

As above, an attachment/detachment structure of the front
loader 20 of one or more embodiments of the present
invention 1s equipped with the main-frame-side pin 131
(held portion) provided on the main frame 100 provided on
the vehicle body 1 or the subframe-side pin 3511 (held
portion) that 1s detachable from the main frame 100 and 1s
provided on the subirame 510 that supports the boom 300;
the main-frame-side hook 132 (holding portion) that 1s
provided on the main frame 100 and holds the subiframe-side
pin 511 or the subframe-side hook 522 (holding portion) that
1s provided on the subirame 510 and holds the main-frame-
side pin 131; the roller 1335 that is rotatably provided on the
main frame 100; and the subirame first lower surface 513,
the subframe second lower surface 514, and the subirame
third lower surface 515 (abutting portion) that can adjust the
positioning 1n the up-down direction between the subirame-
side pin 311 (held portion) and the main-frame-side hook
132 (holding portion) and the positioning in the up-down
direction between the main-frame-side pin 131 (held por-
tion) and the subframe-side hook 522 (holding portion) by
moving on the roller 135 while abutting the roller 135 when
the main frame 100 1s relatively moved frontward so as to
approach the subframe 510 at a mounting time of being
provided on the subirame 510 so as to be inclined relative to
a horizontal surface and mounting the subirame 510 on the
main frame 100.

This configuration can make work of attaching to and
detaching from the vehicle body 1 easier. Specifically, 1t can
make positioning 1n the up-down direction between the main
frame 100 and the subiframe 510 easier at the time of
mounting on the vehicle body 1.

Furthermore, the abutting portion 1s formed so at least a
portion inclines frontward and downward.
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This configuration enables the positioning between the
main frame 100 and the subirame 510 to be performed while
lifting the subiframe 510 1n a situation where, at the time of
mounting on the vehicle body 1, the subframe 510 1s
positioned lower than the installation position.

Furthermore, the abutting portion 1s equipped with the
subirame first lower surface 513 (first portion) that 1s formed
to incline frontward and downward and the subirame second
lower surface 514 (second portion) that 1s provided in front
of and in continuation from the subirame first lower surface
513 and inclines frontward and downward more gently than
the subframe first lower surface 513.

This configuration first lifts the subirame 510 by the
subiframe first lower surface 513 and next enables the
positioning 1n the up-down direction between the main
frame 100 and the subirame 510 by the subirame second
lower surface 514 in the situation where, at the time of
mounting on the vehicle body 1, the subiframe 3510 1s
positioned lower than the installation position.

Furthermore, equipped are the main-frame-side lower
slideway 133 and the main-frame-side upper slideway 134
(guiding portion) that are provided on the main frame 100
and, at the time of mounting, guide the subirame-side pin
511 to the main-frame-side hook 132 and the subframe-side
upper slideway 521 and the subirame-side lower slideway
523 (guiding portion) that are provided on the subiframe 510
and, at the time of mounting, guide the main-frame-side pin
131 to the subirame-side hook 522, wherein the abutting
portion 1s formed to guide the subirame-side pin 511 to the
main-frame-side hook 132 and guide the main-frame-side
pin 131 to the subirame-side hook 522 by moving on the
roller 135 at the time of mounting.

This configuration enables accurate positioming to be
performed by the guiding portion (the main-frame-side
lower slideway 133 and the main-frame-side upper slideway
134 as well as the subirame-side upper slideway 521 and the
subirame-side lower slideway 523) after rough positioning
in the up-down direction between the main frame 100 and
the subirame 510 1s performed by the roller 135 and the
abutting portion (the subirame first lower surface 513 and
the subframe second lower surface 514) at the time of
mounting on the vehicle body 1.

Furthermore, the guiding portion 1s equipped with the
main-frame-side lower slideway 133 (first guiding portion)
that 1s formed to be able to abut the subirame-side pin 511
from below at the time of mounting and 1s inclined so as to
guide the subirame-side pin 511 to the main-frame-side
hook 132, the subirame-side lower shideway 523 (first
guiding portion) that 1s formed to be able to abut the
main-frame-side pin 131 from below at the time of mounting
and 1s inclined so as to guide the main-frame-side pin 131 to
the subirame-side hook 3522, the main-frame-side upper
slideway 134 (second guiding portion) that 1s formed to be
able to abut the subirame-side pin 511 from above at the
time of mounting and 1s inclined so as to guide the subirame-
side pin 511 to the main-frame-side hook 132, and the
subirame-side upper slideway 521 (second guiding portion)
that 1s formed to be able to abut the main-frame-side pin 131
from above at the time of mounting and 1s inclined so as to
guide the main-frame-side pin 131 to the subframe-side
hook 522.

This configuration can make the positioning i the up-
down direction between the main frame 100 an the subiframe
510 casy at the time of mounting on the vehicle body 1.

Furthermore, the abutting portion 1s equipped with the
subirame first lower surface 513 (first portion) that 1s formed
inclining frontward and downward, the subirame second




US 10,519,623 B2

23

lower surface 514 (second portion) that 1s provided 1n front
of and 1n continuation from the subirame first lower surface
513 and inclines frontward and downward more gently than
the subframe first lower surface 513, and the subirame third
lower surface 515 (third portion) that 1s provided 1n front of
and 1n continuation from the subframe second lower surface
514 and 1s formed to be substantially horizontal and at an
incline angle different from that of the guiding portion,
wherein the subiframe third lower surface 513 1s formed to
move on the roller 135 when the held portion 1s being guided
to the holding portion by the guiding portion at the time of
mounting.

This configuration enables an angle of the subirame 510
to be adjusted at the time of mounting on the vehicle body

1.

Furthermore, the roller 135 1s formed in the hourglass
shape whose central portion in the width direction of the
vehicle body 1 has a small diameter.

This configuration can make the positioning 1n the width
direction of the vehicle body 1 between the main frame 100
and the subirame 3510 easy at the time of mounting on the
vehicle body 1.

Furthermore, the front loader 20 of one or more embodi-
ments of the present invention 1s equipped with the attach-
ment/detachment structure above.

This configuration enables a front loader 20 to be pro-
vided that can make the work of attaching to and detaching
from the vehicle body 1 easier.

Furthermore, the tractor (work vehicle) of one or more
embodiments of the present invention 1s provided with the
front loader 20 above.

This configuration enables a tractor (work vehicle) to be
provided that can make the work of attaching and detaching,
the front loader 20 to and from the vehicle body 1 easier.

Note that the main-frame-side pin 131 and the subirame-
side pin 511 are examples of the held portion of one or more
embodiments of the present invention.

Furthermore, the main-frame-side hook 132 and the sub-
frame-side hook 522 are examples of the holding portion of
one or more embodiments of the present mnvention.

Furthermore, the main-frame-side lower slideway 133
and main-frame-side upper slideway 134 as well as the
subirame-side upper slideway 3521 and subirame-side lower
slideway 523 are examples of the guiding portion of one or
more embodiments of the present invention.

Furthermore, the main-frame-side lower slideway 133
and the subframe-side lower slideway 3523 are examples of
the first guiding portion of one or more embodiments of the
present mvention.

Furthermore, the main-iframe-side upper slhideway 134
and the subframe-side upper slideway 3521 are examples of
the second guiding portion of one or more embodiments of
the present mnvention.

Furthermore, the subirame first lower surface 513 1s an
example of the first portion of one or more embodiments of
the present mnvention.

Furthermore, the subframe second lower surface 514 is an
example of the second portion of one or more embodiments
of the present invention.

Furthermore, the subframe third lower surface 515 1s an
example of the third portion of one or more embodiments of
the present invention.

Although embodiments of the present invention are
described above, the present invention 1s not limited to this
configuration, and many variations are possible within the
scope of the mvention as stated in the claims.
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For example, although one or more embodiments provide
two holding portions and two held portions, one or more
embodiments may provide one of each. That 1s, 1t may

provide only one set among a set of the main-frame-side
hook 132 (holding portion) and the subirame-side pin 511
(held portion) and a set of the subirame-side hook 3522
(holding portion) and the main-frame-side pimn 131 (held
portion).

Furthermore, although one or more embodiments provide
a pair ol upper and lower guiding portions, the present
invention may provide only an upper guiding portion or a
lower guiding portion. That 1s, it may provide only the
main-frame-side lower slideway 133 or the main-frame-side
upper slideway 134 or provide only the subirame-side upper
slideway 321 or the subirame-side lower slideway 523.

Furthermore, although one or more embodiments form
the subirame first lower surtace 513 1n the back portion of
the lower surface of the subiframe 510, the present invention
1s not limited thereto, and one or more embodiments may
form this, for example, 1n a front-back intermediate portion
of the lower surface of the subirame 510.

Furthermore, although one or more embodiments config-
ure the lower surface of the subirame 510 by a plurality of
flat surfaces of different incline angles (the subfirame first
lower surface 513, the subirame second lower surface 514,
and the subframe third lower surface 3515), one or more
embodiments of the present invention may configure this by
a curved surface whose incline angle becomes gentler in the
course of heading frontward.

The stand 200 equipped by the front loader 20 1s specifi-
cally described below using FIGS. 30 to 44.

The stand 200, illustrated 1n FIGS. 30 to 33, 1s for causing,
the front loader 20 removed from the Vehlcle body 1 of the
tractor to stand independently. One stand 200 each (a pair of
left and rnight stands) 1s provided to lower-front portions of
the left and right booms 300. The stand 200 can be switched
between a storage position of being stored along the boom
300 and a supporting position of contacting the ground and
being able to support a weight of the front loader 20.

Note that FIGS. 30 to 39 illustrate a state where the stand
200 1s 1n the storage position. Hereinbelow, a configuration
of the stand 200 1s described based on the state where the
stand 200 1s in the storage position. Moreover, because the
left and nights stands 200 are configured identically, the
description below principally focuses on one stand 200 (the
stand 200 provided on the right boom 300).

The stand 200 1s principally equipped with a main-body
portion (main body) 210, a grounding-portion swing shaft
220, a grounding portion (grounding member) 230, a swing-
ing portion (swinging member) 240, an engagement lever
250, and a biasing member 260.

The main-body portion 210, illustrated in FIGS. 32 to 35,
1s provided 1n a swingable manner on the boom 300. The
main-body portion 210 1s formed in a longitudinal shape
extending so as to be long 1n one direction. The main-body
portion 210 1s formed to be substantially U-shaped 1n a
longitudinal cross section. Specifically, the main-body por-
tion 210 1s principally equipped with a bottom surface
portion 211, a left surface portion 212, a right surface portion
213, a swing shait 214, a guiding portion (guiding hole) 215,
a holding portion 216, a sliding portion 217, and a bracket
218.

The bottom surface portion 211 1s a portion forming a
bottom surface of the main-body portion 210. The bottom
surface portion 211 1s formed 1n a plate shape whose plate
surface substantially faces the up-down direction. The bot-
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tom surface portion 211 1s formed to extend so as to be long
substantially in the front-back direction.

The left surface portion 212 and the right surface portion
213 are portions forming side surfaces of the main-body
portion 210. The left surface portion 212 and the right
surface portion 213 are formed so as to extend substantially
upward from both left and right end portions of the bottom
surface portion 211. The left surface portion 212 and the
right surface portion 213 are formed 1n a plate shape whose
plate surface faces the left-right direction. The left surface
portion 212 and the right surface portion 213 are formed to
span an entirety ol a longitudinal direction of the bottom
surface portion 211.

The swing shait 214 connects the main-body portion 210
to the boom 300 1n a swingable manner. The swing shaft 214
1s formed 1n a substantially cylindrical shape whose axis
taces left and right. The swing shaft 214 1s disposed so as to
penetrate, left and right, vicinities of front end portions of
the left surface portion 212 and the rnight surface portion 213.
The swing shaft 214 1s rotatably supported on a main-body-
portion bracket 310 provided in the lower-front portion of
the boom 300. The swing shait 214 connects the main-body
portion 210 to the boom 300 so as to be able to swing up and
down.

The guiding portion 2135, illustrated in FIGS. 36 A, 368,
and 37, 1s a portion that guides the engagement lever 250,
which 1s described below. The guiding portion 215 1s formed
by a hole that penetrates the right surface portion 213 left
and right. The guiding portion 215 1s formed 1n a front-back
intermediate portion of the main-body portion 210 (right
surface portion 213). The guiding portion 215 1s principally
equipped with a first guiding portion 2154 and a second
guiding portion 2155.

The first guiding portion 215a 1s formed substantially
parallel to the longitudinal direction of the main-body por-
tion 210 (right surface portion 213). More specifically, the
first guiding portion 2154 1s formed to extend along a line
that passes through the swing shaft 214 (swing center of the
main-body portion 210) when viewed from an axial direc-
tion of the swing shait 214 (in a side view). The first guiding,
portion 215a 1s formed to extend a predetermined length.
The length of the first guiding portion 2154 1s determined as
appropriate according to an attitude of the stand 200 (the
storage position and the supporting position).

The second guiding portion 2155 1s formed to be con-
tinuous with one end (front end) of the first guiding portion
215a. The second guiding portion 2155 1s formed to extend
substantially perpendicularly to the longitudinal direction of
the main-body portion 210 (that 1s, the first guiding portion
215a). The second guiding portion 2155 1s formed to extend
downward from a front end portion of the first gmiding
portion 215a. More specifically, the second guiding portion
215bH 1s formed to extend along a line that does not pass
through the swing shait 214 when viewed from the axial
direction of the swing shaft 214. The second guiding portion
215b 1s formed to extend a predetermined length. The length
of the second guiding portion 2155 1s determined as appro-
priate according to a swing amount of the front loader 20
when detaching/attaching the front loader 20.

The holding portion 216 1s a portion that holds the
engagement lever 250 that 1s described below. The holding
portion 216 1s formed by a hole that penetrates the left
surface portion 212 left and right. The holding portion 216
1s formed 1n a position that opposes, in terms of leit and
right, the second guiding portion 2155 formed 1n the right
surface portion 213. Moreover, the holding portion 216 1s
tormed to have the same shape as the second guiding portion
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21556 1n a side view. That 1s, the holding portion 216 1is
formed to extend substantially perpendicularly to the lon-
gitudinal direction of the main-body portion 210.

The sliding portion 217, illustrated in FIGS. 38 and 39, 1s
a portion that guides the grounding-portion swing shait 220,
which 1s described below, 1n a slidable manner. The sliding
portion 217 1s formed by a pair of holes that penetrates, left
and right, the leit surface portion 212 and the right surface
portion 213. The sliding portion 217 1s formed in a vicinity
of a back end portion of the main-body portion 210 (the left
surface portion 212 and the right surface portion 213). The
sliding portion 217 1s formed extending a predetermined
length substantially parallel to a longitudinal direction of the
left surface portion 212 and the right surface portion 213.
The length of the shiding portion 217 1s determined as
appropriate to a length of an extent that enables the ground-
ing-portion swing shaft 220 that 1s described below and an
engaging portion 330 to engage or enables this engagement
to be released.

The bracket 218 1s a plate-shaped portion fixed to the
bottom surface portion 211. The bracket 218 1s provided in
a vicinity of a back end portion of an upper surface of the
bottom surface portion 211 (1n front of the sliding portion
217). The bracket 218 1s provided so a plate surface faces
substantially front and back and so as to be perpendicular to
the bottom surface portion 211.

The grounding-portion swing shait 220 connects the
grounding portion 230, described below, to the main-body
portion 210 1n a swingable manner. The grounding-portion
swing shaft 220 1s formed i1n a substantially cylindrical
shape whose axis faces left and right. In one or more
embodiments of the present invention, a bolt that 1s longer
than a left-right width of the main-body portion 210 (left-
right width of the left surface portion 212 and the right
surface portion 213) 1s used as the grounding-portion swing,
shaft 220. The grounding-portion swing shait 220 1s inserted
into the sliding portion 217 of the main-body portion 210.
This enables the grounding-portion swing shaft 220 to slide
in the sliding portion 217 along a longitudinal direction of
the sliding portion 217. The biasing member 221 1s engaged
with the grounding-portion swing shaft 220.

The biasing member 221 biases the grounding-portion
swing shaft 220 in one direction. The biasing member 221
1s configured by a tension coil spring. One end of the biasing
member 221 1s engaged with the grounding-portion swing
shaft 220. Another end portion of the biasing member 221 1s
engaged with the bracket 218. This continually biases the
grounding-portion swing shait 220 to slide frontward in the
sliding portion 217.

Note that as i1llustrated 1in FIG. 38, in the state where the
stand 200 1s switched to the storage position, the grounding-
portion swing shait 220 engages with the engaging portion
330, which 1s provided on a lower surface of the boom 300.
The engaging portion 330 1s formed extending downward
from the boom 300 and 1s formed to be substantially
L-shaped 1n a side view, with a lower end portion protruding
backward. The grounding-portion swing shait 220 can
engage with the lower end portion of the engaging portion
330.

The grounding portion 230, illustrated 1 FIGS. 32, 38,
and 39, 1s a portion that contacts the ground when causing
the front loader 20 to stand independently. The grounding
portion 230 1s formed 1n an upwardly opened steel-channel
shape by respectively bending both end portions, leit and
right, of a steel plate upward. The back end portion of the
main-body portion 210 1s mserted between both side sur-
faces, left and right, of the grounding portion 230. In this
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state, the grounding-portion swing shait 220 1s inserted into
both side surfaces, left and right, of the grounding portion
230. This connects the grounding portion 230 in a swingable
manner to the main-body portion 210 via the grounding-
portion swing shaft 220.

The swinging portion 240, i1llustrated 1n FIGS. 36 A, 368,
and 37, 1s a portion that swings 1n conjunction with the
swinging of the main-body portion 210. The swinging
portion 240 1s principally equipped with a body portion 241,
a first connecting portion 242, and a second connecting
portion 243.

The body portion 241 1s a member that 1s formed 1n a
longitudinal shape and forms a central portion of the swing-
ing portion 240. Screw holes (not illustrated) are respec-
tively formed 1in both end portions of the body portion 241.

The first connecting portion 242 1s a portion connected to
the boom 300. One end portion (back end portion) of the first
connecting portion 242 1s threaded and fastened 1n the screw
hole 1 one end portion (front end portion) of the body
portion 241. Another end portion (front end portion) of the
first connecting portion 242 1s connected to the boom 300 so
as to be able to rotate up and down. Specifically, a swinging-
portion bracket 320 1s provided 1n the lower-front portion of
the boom 300 (immediately behind the main-body-portion
bracket 310). The front end portion of the first connecting,
portion 242 1s rotatably connected to the swinging-portion
bracket 320 via a shait member.

The second connecting portion 243 1s a portion connected
to the main-body portion 210 via the engagement lever 250
that 1s described below. One end portion (ifront end portion)
of the second connecting portion 243 1s threaded and fas-
tened 1n the screw hole in the other end (back end portion)
of the body portion 241. Another end portion (back end
portion) of the second connecting portion 243 1s connected
to the main-body portion 210 via the engagement lever 2350
that 1s described below.

By rotating the body portion 241 in an appropriate direc-
tion, the swinging portion 240 can change fastening posi-
tions of the first connecting portion 242 and the second
connecting portion 243 relative to the body portion 241 and
freely change a total length of the swinging portion 240. This
cnables the swinging portion 240 to freely change a length
from a position of connecting to the boom 300 (swing center
relative to the boom 300) to a position of connecting to the
engagement lever 250.

The engagement lever 250 connects the swinging portion
240 and the main-body portion 210 and regulates the swing-
ing ol the main-body portion 210 as approprniate. The
engagement lever 250 1s principally equipped with an mser-
tion portion 251, a gripping portion 252, and a pin 253.

The 1nsertion portion 251 1s a portion that 1s mnserted nto
the main-body portion 210 and the swinging portion 240.
The 1nsertion portion 2351 1s formed i1n a substantially
cylindrical shape whose axis faces left and right. The
insertion portion 251 1s mserted so as to be able to slide left
and right relative to the second connecting portion 243 of the
swinging portion 240. Moreover, a left end portion of the
insertion portion 251 1s extended to outside the main-body
portion 210 via the guiding portion 215 of the main-body
portion 210. This gmides the mnsertion portion 251 (engage-
ment lever 250) so as to move along the guiding portion 215
and causes a movement range thereol to be regulated by the
guiding portion 215.

The grnipping portion 252 1s a portion gripped by the
worker when operating the engagement lever 250. The
gripping portion 2352 1s formed so as to extend from the lett
end portion of the insertion portion 251 in a direction
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substantially perpendicular to the isertion portion 251. The
gripping portion 252 1s formed so as to be positioned on an
outer side (to the left) of the main-body portion 210. The
insertion portion 251 and the gripping portion 252 can be
formed by bending a single cylindrical steel member.

The pin 233, illustrated 1n FI1G. 37, 1s a portion that abuts
the biasing member 260, which 1s described below. The pin
2353 1s fixed to the 1nsertion portion 251 on an inner side of
the main-body portion 210 (between the leit surface portion
212 and the right surface portion 213).

The biasing member 260 biases the engagement lever 250
in one direction. The biasing member 260 1s configured by
a compression coil spring. The biasing member 260 1is
inserted nto the insertion portion 251 of the engagement
lever 250 and disposed between a left end portion of the
second connecting portion 243 and the pin 253. The biasing,
member 260 thereby continually biases the pin 253 (that 1s,
the engagement lever 250) to the right.

The state where the stand 200 configured as above 1s 1n
the storage position 1s described below.

As 1llustrated 1n FIGS. 32 and 33, 1n a situation where the
stand 200 (main-body portion 210) 1s 1n the storage position,
the main-body portion 210 1s disposed along the boom 300.
At this time, as illustrated in FIG. 38, the grounding-portion
swing shaft 220 1s engaged with the engaging portion 330.
Because the grounding-portion swing shaft 220 1s biased to
the front (in a direction of engaging with the engaging
portion 330) by the biasing member 221, the engagement of
the grounding-portion swing shaft 220 1s not released even
if the front loader 20 1s met with some 1mpact or the like.

In this manner, by the grounding-portion swing shaft 220
engaging with the engaging portion 330, the main-body
portion 210 swinging relative to the boom 300 can be
regulated. That 1s, by the engagement between the ground-
ing-portion swing shatt 220 and the engaging portion 330,
the main-body portion 210 can be held in the storage
position.

Next, the stand 200 being switched from the storage
position to the supporting position 1s described.

In a situation of switching the stand 200 to the supporting
position, first, as 1llustrated in FIG. 40, the worker grips the
grounding portion 230 and slides the grounding portion 230
backward. This causes the grounding-portion swing shaft
220 to slide backward 1n the sliding portion 217 against the
biasing force of the biasing member 221. When the ground-
ing-portion swing shait 220 slides backward, the engage-
ment between the grounding-portion swing shait 220 and the
engagement portion 330 1s released. In this state, the main-
body portion 210 becomes able to swing relative to the boom
300.

In this manner, in the situation of switching the stand 200
(main-body portion 210) from the storage position to the
supporting position, the worker can easily release the
engagement of the main-body portion 210 by simply sliding
the grounding portion 230 (see FIG. 40).

Next, as illustrated 1n FIG. 41, the worker swings the
main-body portion 210 downward. At this time, as 1llus-
trated 1n FIG. 42, 1n conjunction with the swinging of the
main-body portion 210, the engagement lever 250 moves in
the guiding portion 215 (first guiding portion 215a) of the
main-body portion 210 toward the second guiding portion
215b. At this time, because the movement range of the
engagement lever 250 1s limited to within the guiding
portion 215, the swingable range of the main-body portion
210 1s also regulated. This can prevent the main-body
portion 210 from swinging to an unintended position.
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When the main-body portion 210 reaches the supporting
position, as 1llustrated in FI1G. 43, the msertion portion 251
of the engagement lever 250 reaches a position of opposing
the holding portion 216 formed in the main-body portion
210. When the insertion portion 251 opposes the holding
portion 216, the msertion portion 251 slides to the right due
to the biasing force of the biasing member 260 and 1s
inserted into the holding portion 216.

When the isertion portion 251 1s inserted into the holding
portion 216, the holding portion 216 regulates the movement
of the insertion portion 251 (engagement lever 250). This
can regulate the main-body portion 210 swinging relative to
the boom 300. That 1s, engagement between the engagement
lever 250 and the holding portion 216 can hold the main-
body portion 210 1n the supporting position.

As 1llustrated 1in FIG. 44, by the stand 200 switched to the
supporting position, the front loader 20 removed from the
vehicle body 1 of the tractor can be made to stand indepen-
dently. That 1s, by contacting the ground with the grounding
portion 230 of the stand 200 and the bucket 400, the front
loader 20 can be stably supported.

Furthermore, the stand 200 can be switched from the
supporting position to the storage position by a roughly
reverse sequence from the above (sequence of switching the
stand 200 from the storage position to the supporting posi-
tion).

That 1s, the worker grips the gripping portion 252 of the
engagement lever 250 1n the state illustrated 1n FI1G. 43 (state
of being engaged with the holding portion 216) and shides
the engagement lever 250 to the left. This releases the
engagement between the engagement lever 250 and the
holding portion 216 and enables the main-body portion 210
to swing.

In this manner, 1n a situation of switching the stand 200
(main-body portion 210) from the supporting position to the
storage position, the worker can easily release the engage-
ment of the main-body portion 210 by simply sliding the
engagement lever 250.

In this state, the worker swings the main-body portion 210
upward and causes the grounding-portion swing shait 220 to
engage with the engaging portion 330 (see FIG. 38). This
enables the main-body portion 210 to be held 1n the storage
position.

In this manner, because the stand 200 of one or more
embodiments does not require detaching or attaching a
component (such as a fixing pin for regulating the swinging
of the main-body portion 210) when switching between the
storage position and the supporting position, work of switch-
ing positions can be performed easily. Moreover, because
component detachment and attachment are unnecessary,
misplacement of such a component also does not arise.

Described below 1s swinging of the front loader 20 being
permitted 1n a state where the stand 200 1s switched to the
supporting position.

As illustrated 1n FIG. 44, the holding portion 216 (and the

second guiding portion 2155) that engages with the engage-
ment lever 250 1n the supporting position 1s formed to extend
substantially perpendicular to the longitudinal direction of
the main-body portion 210. This enables the engagement
lever 250 to move somewhat in the holding portion 216
along the direction wherein the holding portion 216 extends.

In this manner, because movement of the engagement
lever 250 1s permitted 1n the supporting position, an attitude
of the front loader 20 removed from the vehicle body 1 can

be slightly changed. Specifically, a back portion of the front
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loader 20 (subframe umit 500) can be moved (swung)
slightly up and down with a front portion (bucket 400) as a
fulcrum.

In this manner, because up-and-down movement of the
subiframe unit 500 1s permitted, the front loader 20 can be
casily detached and attached. With the front loader 20 of one
or more embodiments 1n particular, although the subirame
unmt 500 moves slightly downward when removed from the
vehicle body 1, because this movement 1s permitted by the
stand 200, the front loader 20 can be smoothly removed.
Moreover, although the subirame unit 500 moves so as to be
lifted when 1nstalling the front loader 20 on the vehicle body
1, because this movement 1s also permitted by the stand 200,
the front loader 20 can be smoothly installed.

Described above 1s the configuration of one stand (the
right stand 200) among the pair of right and left stands 200.
However, the other stand 200 (the left stand 200) 1s similarly
configured.

Specifically, as illustrated 1n FIGS. 30 and 31, the pair of
left and right stands 200 1s configured not to have left-right
symmetry but to have the same shape. That 1s, 1n both stands
200, the holding portion 216 1s formed 1n the left surface
(left surface portion 212) of the main-body portion 210.
Moreover, 1in both stands 200, the guiding portion 215 1is
formed 1n a right surface (right surface portion 213) of the
main-body portion 210 and the engagement lever 250 pro-
trudes from this guiding portion 215.

In this manner, because both stands 200 are configured to
have the same shape, the state of the stands 200 can be easily
confirmed. Specifically, as 1llustrated 1n FIG. 30, the worker
can coniirm the holding portions 216 of the left and right
stands 200 at once by viewing the left and right stands 200
from the left side of the vehicle body 1 (front loader 20).
This enables confirmation at once whether the engagement
levers 250 are inserted into the holding portions 216—that
1s, whether the stands 200 are in the supporting position.
Moreover, as illustrated 1n FIG. 31, the worker can confirm
the gmiding portions 2135 and the engagement levers 250 of
the left and right stands 200 by viewing the left and right
stands 200 from the right side of the vehicle body 1 (front
loader 20). This enables the positions of the engagement
levers 250 (and, by extension, the attitude of the stand 200)
to be confirmed at once.

Furthermore, by making the pair of left and right stands
200 have the same shape, components of the left and right
stands 200 can be standardized, thereby reducing costs.

As above, the stand 200 of the front loader 20 of one or
more embodiments 1s equipped with the main-body portion
210 that 1s provided on the boom 300 and can swing between
the supporting position of being able to support the front
loader 20 and the storage position of being stored,

a storage-position holding portion (grounding-portion
swing shaft 220) that 1s provided on the main-body portion
210 and can hold the main-body portion 210 in the storage
position by engaging with the boom 300,

the swinging portion 240 that 1s provided 1n a swingable
manner on the boom 300,

a guided portion (engagement lever 250) that 1s provided
on the swinging portion 240, and

the guiding portion 215 that 1s provided on the main-body
portion 210 and regulates the swinging range of the main-
body portion 210 by guiding the guided portion.

This configuration enables the stand 200 to be easily used.
That 1s, because no separate fixing member such as a pin for
fixing the position of the stand 200 1s necessary, the position
of the stand 200 can be easily changed. Moreover, by
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regulating the swinging range of the main-body portion 210,
an operability of the stand 200 can be improved.

Furthermore, the swinging portion 240 can change the
length thereof from the swing center thereof relative to the
boom 300 to the guided portion.

This configuration enables an attitude of the main-body
portion 210 to be adjusted according to a shape of the front
loader 20, an attachment of the front loader 20, and the like.

Furthermore, the stand 200 1s further equipped with a
supportmg position holdmg portion (holding portion 216)
that 1s provided on the main-body portion 210 and can hold
the main-body portion 210 1n the supporting position by
engaging with the guided portion when the main-body
portion 210 swings to the supporting position.

Because this configuration enables the main-body portion
210 to be held 1n the supporting position as well, the front
loader 20 can be stably supported.

Furthermore, the guided portion can move 1n an engaging,
direction (rightward) of engaging with the supporting-posi-
tion holding portion and a releasing direction (leftward) of
releasing the engagement with the supporting-position hold-
ing portion, and further equipped 1s the biasing member 260
that biases the guided portion 1n the engaging direction.

This configuration enables the main-body portion 210 to
be easily held 1n the supporting position. That 1s, the guided
portion can be easily engaged with the supporting-position
holding portion by the biasing force of the biasing member
260. Moreover, the engagement of the guided portion can be
casily released by moving the guided portion 1n the releasing
direction against the biasing force of the biasing member
260.

Furthermore, the supporting-position holding portion 1s
formed as a long hole that extends along the line that does
not pass through the swing center of the main-body portion
210 when viewed from a swing-shaft direction of the
main-body portion 210.

This configuration can permit up-and-down movement
(change 1n attitude) when detaching and attaching the front
loader 20, enabling the front loader 20 to be detached and
attached easily.

Furthermore, the guiding portion 215 1s equipped with a
supporting-time guiding portion (second guiding portion
215b) that 1s a portion that gmides the guided portion when
the main-body portion 210 swings to the supporting position
and extends along the line that does not pass through the
swing center ol the main-body portion 210 when viewed
from the swing-shait direction of the main-body portion
210.

This configuration can make up-and-down movement
(change 1n attitude) of the front loader 20 when holding the
main-body portion 210 in the supporting position more
readily permitted, enabling the front loader 20 to be
detached and attached easily.

Furthermore, the stand 200 of the front loader 20 1s
provided as at least a pair of left and right stands, and the
supporting-position holding portions of the pair of left and
right stands 200 are respectively formed on the side surfaces
of the main-body portion 210 that are 1n the same direction.

This configuration enables the state of the pair of stands
200 (specifically, whether the main-body portions 210 are

held 1n the supporting position) to be confirmed at once by
viewing the pair of stands 200 from the same direction (one
side) relative to the front loader 20, enabling confirmation
work to be easily performed.
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Furthermore, the stand 200 1s further equipped with the
grounding portion 230 that 1s provided on the main-body
portion 210 and contacts the ground when supporting the
front loader 20, wherein

the storage-position holding portion connects the ground-
ing portion 230 to the main-body portion 210 1n a swingable
manner, 1s provided on the main-body portion 210 1 a
slidable manner, and, by sliding, can switch between the
state ol engaging with the boom 300 and the state where
engagement with the boom 300 1s released.

This configuration enables the stand 200 to be easily used.
That 1s, the main-body portion 210 can be held in the storage
position and this holding can be released by a simple
operation (sliding the storage-position holding portion).
Moreover, a configuration can be simplified by (also) using
the storage-position holding portion that holds the main-
body portion 210 1n the storage position as a swing-shaft
portion of the grounding portion.

Furthermore, the front loader 20 i1s equipped with the
stand 200.

Furthermore, the tractor 1s equipped with the front loader
20.

This configuration enables the stand 200 to be easily used.

Note that the grounding-portion swing shaft 220 1s an
example of the storage-position holding portion of one or
more embodiments of the present invention.

Furthermore, the engagement lever 250 1s an example of
the guided portion of one or more embodiments of the
present invention.

Furthermore, the holding portion 216 1s an example of the
supporting-position holding portion of one or more embodi-
ments of the present invention.

Furthermore, the second guiding portion 2156 1s an
example of the supporting-time guiding portion of one or
more embodiments of the present invention.

Although the embodiments of the present imnvention are
described above, the present invention 1s not limited to this
configuration, and many variations are possible within the
scope of the invention as stated in the claims.

For example, although the leit and right stands 200 have
the same shape 1n one or more embodiments, these can have
shapes with, for example, left-right symmetry.

Furthermore, although one or more embodiments provide
two (a pair of left and right) stands 200, a number of stands
200 1s not limited.

Furthermore, the shapes of the guiding portion 215 (the
first guiding portion 215a and the second gmiding portion
215b) and the holding portion 216 (that is, the direction of
guiding the engagement lever 250) can be freely changed
according to, for example, the shape of the front loader 20.

Furthermore, although one or more embodiments use the
shaft of the grounding portion 230 (grounding-portion swing,
shatt or grounding-member swing shatt 220) as the holding
portion (storage- p031t1011 holding portion) that holds the
main-body portion 210 1n the storage position as well, the
present invention 1s not limited thereto. That 1s, the shaft of
the grounding portion 230 and the storage-position holding
portion can be provided separately.

Although the disclosure has been described with respect
to only a limited number of embodiments, those skilled in
the art, having benelit of this disclosure, will appreciate that
various other embodiments may be devised without depart-
ing from the scope of the present invention. Accordingly, the
scope of the invention should be limited only by the attached

claims.
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200 Stand

210 Main-body portion (Main body)

215 Guiding portion (Guiding hole)

2135a First guiding portion

215b Second guiding portion

216 Holding portion

220 Grounding-portion swing shait (Grounding-member
swing shaift)

230 Grounding portion (Grounding member)

240 Swinging portion (Swinging member)

250 Engagement lever

260 Biasing member (Biasing spring)

The 1nvention claimed 1s:

1. A stand of a front loader, comprising:

a main body that 1s disposed on a boom and swings
between a supporting position in which the main body
supports a front loader and a storage position 1n which
the main body 1s stored;

a grounding-member swing shaft that 1s disposed on the
main body and engages with the boom to hold the main
body 1n the storage position;

a swinging member swingably disposed on the boom; and

an engagement lever disposed on the swinging member,
wherein

the main body has a guiding hole that guides the engage-
ment lever to regulate a swinging range of the main
body,

the main body has a supporting-position holding portion
that engages with the engagement lever when the main
body swings to the supporting position to hold the main
body 1n the supporting position, and

the guiding hole comprises a supporting-time guiding
hole that guides the engagement lever when the main
body swings to the supporting position, and extends
along the line that does not pass through the swing
center of the main body when viewed from the swing-
shaft direction of the main body,

the main body has a supporting-position holding portion
that engages with the engagement lever when the main
body swings to the supporting position to hold the main
body 1n the supporting position,

the guiding hole comprises a supporting-time guiding
hole that gmides the engagement lever when the main
body swings to the supporting position, and extends
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along the line that does not pass through the swing
center of the main body when viewed from the swing-
shaft direction of the main body, and

the supporting-time guiding hole 1s a through hole 1n a
side surface of the main body.

2. The stand of a front loader of claim 1, wherein

a length of the swinging member changes from a swing
center relative to the boom to the engagement lever.

3. The stand of a front loader of claim 1, wherein

the engagement lever moves 1n an engaging direction to
be engaged with the supporting-position holding por-
tion, and moves 1n a releasing direction to be released
from the engagement with the supporting-position
holding portion; and

the engagement lever comprises a biasing spring that
biases the engagement lever 1n the engaging direction.

4. The stand of a front loader of claim 3, wherein

the supporting-position holding portion has a long hole
extending along a line that does not pass through a
swing center of the main body when viewed from a
swing-shaft direction of the main body.

5. The stand of a front loader of claim 3, wherein

the stand of a front loader comprises a pair of left and right
stands, each having the supporting-position holding
portions, and

the supporting-position holding portions of the pair of left
and right stands are respectively formed in side sur-
faces of the main body that are in the same direction.

6. A front loader, comprising:

the stand of a front loader of claim 1.

7. A work vehicle, comprising the front loader of claim 6.
8. The stand of a front loader of claim 1, wherein

the main body comprises a grounding member that con-
tacts a ground when supporting the front loader;
wherein

the grounding-member swing shaft swingably connects
the grounding member to the main body, and 1s slidably
disposed on the main body so as to slide to switch
between a state of engaging with the boom and a state
of being released from the engagement with the boom.
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